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Preface 


Tlu'  objects  of  this  work  are  to  introduc*'  th«»  study 
of  the  "Steel  S(|uare"  in  such  easy  stages  as  to  be 
understood  l)y  any  carpenter,  and  to  l)riiiK  a  sys- 
tem of  roof  and  stair  building  within  r"ach  of  every- 
one in  the  trade. 

This  course  of  lessons  has  been  tried  out.  revised, 
and  added  to  every  year  until  it  has  attained  the 
complete  condition  in  which  it  now  stands,  being 
l)ased  on  practical  knowledge,  proved  in  actual 
practice,  and  having  stood  the  test  of  much  expert 
criticism. 

The  system  is  dealt  with  in  a  connected  routine 
of  progressive  steps,  as  practised  by  operative 
carpenters,  the  explanations  and  rules  being  con- 
fined to  as  few  words  as  can  possibly  convey  the 
necessary  information. 

"he  tables  will  merely  re<|uire  to  be  tested  and 
their  value  and  convenitr,  ce  will  assuredly  be  re- 
alized. 

The  assistance  of  the  gentlemen  here  named  has 
been  of  very  material  value  in  compiling  this  trea- 
tise. 

S.   VAX  IIAALTE.  Architect 
.1.  M.  Tl'RXER,  Draughtsman 
T.  RYAN.  Carpenter 

And  though  little  or  nothing  in  this  book  may  be 
said  to  be  a  direct  copy  of  the  works  of  our  old 
friend.  Mr.  Fred  T.  Hodgson,  still  many  of  the  truths 
embodied  here  have  been  learned  irom  him  who 
may  well  be  called  the  father  of  the  steel  square 
science. 


Introductory  Remarks  by  the 
Author 


Tliis  work  is  iiitt  iided  for  the  use  of  classeH  and 
Is  arranged  in  a  series  of  (»rogresslve  steps,  eacli 
one  a  complete  and  dednite  problem. 

F:(iuipped  with  an  understanding  of  all  these,  a 
carpenter  will  be  the  possessor  of  a  complete  system 
of  roof  construction,  and  a  thorough  working  knowl- 
edge of  the  subject.  The  tables  which  are  given 
will  be  found  valuable  in  giving  the  measurements 
re(iuired.  and  will  save  much  time  and  labor. 

But  not  alone  in  that  capacity  will  they  be  valu- 
able, but  for  those  who  are  well  v  -rsed  in  the  work, 
they  will  answer  as  a  check  and  will  help  to  relieve 
much  burdcii.iome  responsibMity. 

The  problems  which  l^v^^  reated  in  this  course 
will  be  considered  as  passing  through  three  stages, 
and  it  will  be  seen  as  we  proceed,  that  there  is  a 
distinct  system  of  division  into  three  all  through 
the  practice  of  laying  out  work. 

Strange  as  it  may  seem,  the  siiiiare  is  used  to 
perform  three  principal  functions,  wnich  are,  first: 
Finding  Lengths;  second:  Marking  Angles;  third: 
For  ascertaining  proportions. 

The  three  stages  into  which  the  work  is  divided 
will  bear  the  following  names: 
1st.  The  Statement 


The  Essentials 
The    P'ormula 
To  explain  the  meaning 


2nd. 
3rd. 


of  these  terms  it  will  be 


well  to  take  them  in  the  order  in  which  they  occur 
in  the  actual  work. 

1st.  The  statement  includes  that  data,  informa- 
tion, or  measurements  which  must  be  given  before 
it  can  be  said  *''at  the  Framer  has  received  an 
order  to  build         ^of. 

2nd.  When  the  statemei't  has  been  given,  the 
Framer  can  not  apply  the  square  to  the  scantling 
until    he    has   found    out,    or   decided,    some    certain 
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points,  such  a.s  tlip  U'ltgtii  of  the  r  .ter.  fh«'  amount 
of  the  sphjy.  »'tc'.,  which  t  .  h»  defitUMl  ii\  ♦>ach 
problem  iis  we  proceed. 

:5rd.  The  formula  includ»'s  those  positions  of  the 
8(iuare,  measurements,  etc.,  which  aro  made  use  of 
in  the  actual  work  of  laying  out  the  rafters. 

Fluving  thus  settled  on  a  plan  of  action,  we  will 
proceed  to  apply  it  to  the  following  problems  which 
wiM  cover  all  the  principal  operations  in  ordinary 
roof  construction 

The  arraiiRenuMit  of  this  course  in  a  series  of 
progressive  steps,  is  the  result  of  years  o«"  study  and 
practical  work,  and  tlu)ugh  no  doubt  man;  Mnprovp- 
ments  can  ypt  be  made,  still  it  can  l)e  confidently 
stateu  that  "any  man  who  can  perform  all  the  (  lu-r- 
ations  liorein  described  is  beyond  all  doubt  i"  u\  i  tn 
of  the  art. 

This  set  of  prol)lems  will  be  founa  >>  contaii.  iH 
the  principal  operat'  «s  in  steel  s(iuai.  i-ractise  and 
will  be  treated  in  the  following  order:  * 

( 1 )  The  coiumon  rafter. 

(2)  The  hip  rafter  for  even  pitched  roofs. 
C.)  The  jack  rafters  for  even  pitched  roofs. 
<4)  Valley  rafters  for  even  pitdied  roofs. 

(5)  Pedfments,  as  attached  to  roofs  of  any  pitch. 

(6)  Valley  rafters  for  intersecting  roofs  of  differ- 

ent  pitches. 

(7)  Hip  rafters  for  unecjual  pitched  roofs. 

(8)  Hip     roofs     of     unequal     pitch     liaving     even 

cornice. 
(!•»   Plain  stairs,  newel  posts  and  stair  winders. 

This  list  of  prol)lems  does  not  correspond  with 
the  list  of  lessons,  as  it  has  been  found  tliat  some 
problems  require  more  than  one  lesson. 

Some  problems  re(iuire  much  more  description 
than  others,  therefore,  to  read  the  lectures  as  given, 
will  assist  to  a  better  understanding  of  the  three 
stages  of  the  work. 

In  some  of  the  problems  it  has  been  founu,  (by 
practice  in  teaching,)  that  it  is  well  to  divide  the 
study  in  two  or  more  lessons. 

This  has  been  done  for  this  reason,  that  if  the 
student  masters  one  idea  at  each  lesson  he  is  making 
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good  progress,  and  if  he  makes  good  on  one  lesson 
each  week  during  the  course,  lie  has  performed  an 
unusual  feat  in  the  studying  line. 

To  accomplish  this  it  will  be  necessary  for  him 
to  work  all  the  examples  given,  and  also  to  practise 
on  actual  material,  so  that  at  each  stage  he  will  be 
able   to   perform   the    work   that    the   lesson   covers. 

The  benefit  of  taking  this  course  as  it  has  been 
arranged  in  one  homogenious  connection  from  first 
to  liist,  will  easily  be  seen  by  anyone  who  follows 
it  through. 

Many  writers  take  isolated  problems  and  en- 
deavor to  explain  them,  and  though  much  good 
work  has  been  done,  and  many  brilliant  ideas  have 
been  laid  before  the  public,  compared  to  which  this 
work  must  occupy  a  humble  place,  still  it  is  about 
as  difficult  to  build  a  system  out  of  isolated  problems 
as  it  would  be  to  take  parts  of  several  different  kinds 
of  watches  and  assemble  them  together  to  construct 
a  machine  for  the  purpose  of  keeping  time. 

One  apology  perhaps  should  be  made,  or  rather 
an  explanation,  as  it  is  generally  considered  that 
repetition  should  not  occur.  The  reader  must  allow, 
however,  that  certain  passages  could  not  be  com- 
plete without  the  repetition  of  what  has  been  stated 
elsewhere. 

The  first  nine  sections  are  calculated  to  embody 
the  principal  problems  in  ordinary  worn  and  cover 
that  which  has  been  given  as  a  course  of  instruction 
at  the  Young  Men's  Christian  Association  of  Toronto 
for  a  number  of  years,  and  it  is  through  the  ex- 
perience gained  in  this  institution  that  this  work 
has  developed  to  the  condition  in  which  it  now 
stands. 

The  remaining  miscellaneous  problems  have  been 
added  for  those  who  would  go  further  in  the  matter. 

The  rafter  and  stair  tables  can  speak  for  them- 
selves: all  that  we  ask  for  them  is  investigation,  and 
every  one  who  understands  them  will  be  able  to 
judge  for  himself  of  what  value  they  will  be  to  him. 

In  conclusion  allow  me  to  give  a  word  of  advice 
to  those  who  contemplate  making  a  study  of  the 
steel  square. 
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There  are  three  styles  of  men  who  fail  to  make 
good — 

irjrst. — There  are  those  who  lack  constructiveness; 
their  minds  are  not  adapted  to  comprehend  these 
problems,  but  the  men  who  fail  on  this  point  are  few 
if  they  are  sound  on  the  other  points. 

Second.  -Lack  of  concentration.  This  is  a  very 
large  class.  They  are  not  sure  of  their  measure- 
ments: they  cannot  depend  upon  their  figures;  they 
are  not  positive  about  their  theory  because  they 
only  half  remember  it;  they  only  half  remember  it 
because  thev  only  half  took  it  in;  they  only  half  took 
it  in  because  they  had  not  their  attention  coi>cen- 
trated  upon  it,  and  few  there  are  who  are  abs  tcly 
free  of  this  fault;  so  many  valuable  lives  ar:-  ted 

for  lack  of  the  habit  of  concentration. 

Third.— Lack  of  perseverance.  Among  the  bright- 
est and  best  students  there  are  those  who  fail  for 
want  of  this  manly  (lualification.  Every  teacher 
knows  the  slaughter  that  it  works  among  all  grades 
of  ability.  Me:,  in  every  line  of  mental  activity  are 
wide  awake  to  the  fact  that  many  singular  failures 
are  owing  to  the  lack  of  good  stiff  backbone. 

Is   It  Worth   While. 

Just  show  me  the  man  who  has  made  a  study  of 
the  steel  square   who  says   it   is   not    worth   while. 

Notice  the  men  who  have  made  a  study  of  the 
steel  s<iuare,  how  well  pleased  they  are  with  their 
efforts  if  they  have  acquired  the  system. 

There  is  not  a  man  who  is  master  of  the  art  who 
has  not  paid  the  price,  and  the  price  has  generally 
been  many  years  of  practical  work,  and  many  hours 
constantly  spent  in  studious  thought. 

There  is  not  a  man  of  that  stamp  who  will  ever 
regret  the  time  that  he  spent  in  studying  the  steel 
square. 

R.  L.  HAMWOOD, 

442  Brock  Ave.,  Toronto,  Can. 
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Section  1. 


Advice   to   Readers. 

It  is  st>ldoiii  it  ♦ner  realized  tliat  the  errors  tlia^ 
octur  are  in  nine  cases  out  of  ten  owing  to  the  fact 
that  the  student  is  uncertain  al)out  liis  measure- 
ments. 

It  is  a  common  occurrence  on  the  buildings  to  find 
that,  eitlu  r  the  figures  have  been  copied  wrong,  or 
that  the  measurements  have  been  taken  wrong,  for- 
gotten, or  taken  for  something  else. 

The  av  rage  man  will  not  take  a  dozen  measure- 
ments Without  having  one  or  more  wrong.  He  will 
not  measure  the  frames  in  one  house  for  a  bill  of 
sash  without  having  mistakes  in  it.  And  yet  there 
is  nothing  in  it  but  straight  measuienu-nis. 

A  truth  is  the  simplest  thing  that  exists,  and  it 
is  the  hardest  thing  to  get,  and  it  is  a  rare  and  in- 
valuable accomplishment  if  a  man  can  be  positive 
that  the  measurements  he  has  taken  are  correct  and 
his  figures  true. 

There  is  no  line  of  science  where  incorrectness 
makes  greater  ravages  than  in  steel  square  work. 
It  limits  the  student  to  the  strictly  common,  simple 
pre  '.ms,  and  deprives  him  of  the  value  that  he 
would  otherwise   be   to   himself  and   his   employers. 

Let  me  suggest  for  those  who  are  troubled  in  this 
way,  (and  they  are  many,)  that  they  practise  taking 
measurements.  Say,  begin  with  ten  at  a  time.  Take 
a  measurement  and  put  it  down,  then  take  two.  then 
three,  then  four,  and  continue  this  practice  until 
he  can  take  the  ten  and  be  positive  he  is  correct. 
Then  increase  the  number  discretly  as  his  capacity 
will  admit,  and  eventually  he   will  be  positive  that 
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all  the  measurements  he  takes  will  be  correct-  even 
as  some  men  are  constantly  taking  measurements 
and  never  make  a  mistake  unless  it  is  brought  about 
b>  some  very  unusual  circumstance.  Fnless  a  man 
lias  conlidence  in  his  measurements  he  will  never 
excel  m  the  use  of  the  steel  s.iuarf .  One  point  at 
a  time,  well  impressed,  will  be  good  progress,  and  for 
this  reason  the  exercise  siiould  contain  generallv 
only  one  new  idea. 

(Note)    It   will  be  leen  that   there  are   figures  and 

diagrams   in   these   plates   which   are   not   alluded   to 

n  the  text      These  have  been  used  in  the  clas.s  work 

and  have  been  allowed  to  remain  for  future  use  in 

tne   correspondence  course. 

•  Xote)  In  a  work  of  Miis  kind  where  there  is  so 
much  new  material,  it  :  .st  always  be  admitted  that 
minor  errors  will  escape  notice,  even  though  it  has 
been  checked  and  reviewed  manv  times 

Therefore   if  any   one   of  our   readers   should   dis- 

r.Tu''  i"*"/!'""^   "♦■   *•"«    '"»d    \ve    would    be    greatly 
obliged  It  he  wnuld  inform  us  of  it  and  we  will  take 
h  s  opportunity  of  thanking  him  in  advance  for  the 
tavor  he  v.ill  confer. 

FIRST  PRINCIPLE  IN  STEEL  SQUARE  PRACTICE. 

(1.)  The  first  thing  to  be  considered  in  steel  square 
nre   J^i^  Understand  the  principles  upon  which  we 

?ider  of  whf;  h"^  '"'  '^''''  P"'"''"^'^  ^^•'^  «l'«»ld  con- 
sider of  what  the  mam  functions  of  the  steel  square 
practice  consist.  »quctie 

fh«r*th?*  ''°"?*'  '^.  '^  ''"  universally  accepted  fact 
that  he  variety  of  cases  in  which  the  steel  square 
may  he  ustu  is  simplv  1  eyond  the  capacity  of  a-iy 
iMui  to  imagine.  But  though  there  aie  man%  minor 
lUhctions.  such  as  striking  cin  !cs  and  ellipso,  .,er- 
vTi'I!""^f  \f''°"'  calculations,  etc..  the  main  nrHctical 
value  of  the  square  lies  in  the  performing  of  these 
three  operations, 

(1)  Marking  angles. 

(2)  F'inding  lengths. 

<:V)     Ascertaining  proportions. 
_    (3.)   Of  these  three,  the  last  is  the  least  used,  but 
IS   ot   great    service   in   laying   out   jack    rafters,   and 
does  some  nice  things  for  us  in  intersecting  ro<.fs. 

(4.)  The  second,  finding  lengths,  at  once  bri:-;ss  in 
the  Idea  ot  the  square  as  a  right  angled  triangle 
which  IS  applied  to  the  roof  at  a  scale  of  one  inch  to 
the   toot.     But   that   function   simplv   means   this    we 
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have  a  right  aiigU'd  triangle,  with  sides  of  stated 
length,  as  for  instance  in  our  example,  we  have  a 
base  line  of  ll''  and  a  rise  of  »'. 

(5.)  To  find  the  length  of  the  other  side,  just  ap- 
ply the  rule  to  the  s(|uare  with  V2"  on  the  blade  a!id 
.")""  on  the  tongue.  The  result  will  be  i:!",  so  with 
that  rise  and  run  we  would  have  a  rafter  i:>  feet. 

(G. )  r>ut  at  this  juncture  it  will  be  well  to  look 
upon  this  function  as  just  applying  to  the  triangle; 
if  may  be  for  a  rafter,  it  may  be  a  brace  or  a  stair 
string.  Before  we  get  through  we  will  have  the 
triangle  upside-down.  Iving  on  the  level,  on  the  face 
of  the  roof,  down  in  a  hopper,  or  against  the  legs 
of  a  trestle. 

(7.)  So  the  whole  of  this  idea  is  just  to  find  the 
length  of  the  sloping  side  of  a  right  angled  triangle. 

(8. »  The  first  of  these  functions  is  of  great  im- 
portance as  we  shall  see. 

How  would  we  square  the  end  of  a  board  without 
it?  And  it  is  only  the  matter  of  laying  it  on  the  board 
a  little  differently,  and  you  get  any  other  angle  that 
you  re(|uire.  .lust  turn  the  sciuare  to  12"  and  5"  as 
shown,  and  you  have  the  angles  for  the  plumb  and 
seat  cuts  of  a  rafter  for  that  rise  and  run. 
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Base  of 

triangle. 

1(1' 

11' 
12' 
9' 
18' 
17' 
20' 


No.  I. 

Exercise  Siieet. 

Perpendicular 
ol'  triangle. 

8' 

9' 

8' 

5' 
14' 
15' 
1^' 


Sloping  side 
of  triangle. 
12'  :t  U-lfi" 


14' 

2    It-16" 

14' 

5" 

Iti' 

3  ;i-16' 

>)■>' 

9    5-8" 

22' 

8" 

25' 

i 


Tliroiighout  this  book  the  answers  will  l,o  found 
enclosed  thus,  with  heavy  lines.  The  first  (|uestion 
lias  us  answer  stated  as  an  e.xaniple,  the  others  are 
to  be  worked  by  the  students. 
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COMMON    RAFTER. 

Lecture. 

(1.)  There  are  many  problems  which  may  be  hu)k- 
ed  upon  as  more  simple  than  the  common  rafter  and 
therefore  to  be  preferred  for  introductory  lessons 
Also  there  are  other  ways  of  opening  the  subject 
by  lengthy  e.xplanations,  and  comparisons  to  other 
mathematical  subjects.  But  the  everyday  practical 
man  wants  results  and  wants  to  know  from  the  be- 
ginning what  he  is  entitled  to  expect  as  a  reward 
for  his  studies. 

(2.)  Therefore  we  feel  justified  in  introducing  one 
of  the  most  striking  and  most  valuable  operations 
which  can  be  performed  with  the  steel  s(iuare  witii 
the  assurance  that  its  simplicity  and  its  stronglv 
marked  outline  will  render  it  easy  of  comprehension, 
and  its  definite  purpose  and  application  will  be  e(iual- 
ly  convincing  to  the  student,  of  its  sterling  value. 

(3.)  Mefore  stating  the  problem,  some  little  ex- 
planation on  a  few  points  will  be  beneficial,  particu- 
larly to  those  who  are  not  well  versed  in  the  terms 
and  general  lay-out  of  roof  work. 

(4.)  To  begin  with,  the  common  rafter  is  that 
kind  of  rafter  which  is  used  in  a  plain  roof  where 
the  rafters  are  of  one  pattern,  a  sample  of  which  is 
shown  in  Fig.  4,  Plates  2  and  :',.  Tfie  plain  diagram 
of  the  roof  is  shown  in  Fig.  1.  and  the  successive 
positions  of  the  sciuare  in  laying  out  are  shown  in 
(Folates  2  and  4l. 

(o.)  In  Plate  2,  the  roof  is  just  the  iieiglit  called 
for  above  the  plate.  Hut  in  the  roof  with  projection, 
in  (Plate  :J,)  the  pitch  is  the  same  but  the  actual 
height  is  increased  the  amount  of  the  depth  of  the 
rafter  above  the  plate,  a  to  a,  (Fig.  4,  Plate  :!i. 

(fi.)  This  is  a  point  whicli  must  l)e  understood,  as 
there  is  great  confusion  of  ideas  aljout  this  matter. 
Many  are  under  the  delusion  that  the  rise  of  the  roof 
is  from  the  level  of  the  plate  to  the  top  of  the  ridge. 
It  seems  impossil)le  for  some  men  to  understand  that 
from  the  level  of  tlie  plate  to  the  top  of  the  ridge 
will  be  probably  4  to  .'>  indies  higher  than  the  meas- 
urement calls  for.  To  understand  this,  imagine  a 
line  proceeding  right  up  the  face  of  the  wall  and  up 
through  to  the  surface  of  the  roof.  On  this  line  take 
the  distance  from  the  top  of  the  plate  to  the  surface 
of  the  roof.  .As  the  roof  is  raised  so  much  at  the 
plate    it    must    be    raised    the    same   amount    at    the 
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ridgo.  therefore  at  the  ridge,  the  roof  is  so  much 
higher  than  the  stated  rise.  If  after  the  material 
of  the  roof  is  put  in  position,  the  ridge  was  only  tl>e 
height  of  tlie  stated  rise  aliove  ihe  plate,  while  at 
the  plate  there  still  remained  the  excess  of  some 
inches,  it  is  evident  that  the  roof  could  not  contain 
the  pitch  called  for  in  the  rise  and  run. 

i7. )  The  run  of  the  roof  is  half  the  span.  The 
plumb  cut  is  the  perpendicular  cut  at  the  top  end 
of  the  rafter.  The  seat  cut  is  that  which  rests  on 
the  plate. 

(8.,  The  projection  is  that  part  which  overhangs 
the  plate  in  Kig.  4,  shown  as  10  inches  from  the 
face  of  the  wall. 

(it.)  The  sizing  is  the  depth  of  the  rafter  where  it 
passes  over  the  plate. 

(li».  t  In  this  work  we  will  constantly  refer  to  the 
right  angled  triangle  in  such  terms  as  the  hip  tri- 
angle, the  horizontal  triangle,  the  valley  triangle, 
and,  as  in  this  lesson,  the  common  rafter  triangle. 
So  for  those  who  are  not  acquainted  with  the  term 
it  will  be  well  to  fully  define  what  is  meant.  The 
word  triangle  simply  means  a  figure  with  three 
angles. 

(11.)  The  right  angled  triangle  is  one  which  has 
one  sfiuare  corner  or  right  angle  in  it,  and  this  right 
angle  is  the  same  no  Matter  what  length  the  sides 
are  or  what  the  other  angles  are,  except  that  the 
term  always  imposes  the  conditions  that  neither  of 
the  other  two  angles  can  be  as  great  as  a  right  angle, 
and  that  both  added  together  will  always  amount  to 
the  same  as  a  right  angle. 

(12.)  And  now  we  are  coming  to  the  most  vital 
point  in  the  whole  subject  of  the  use  of  the  steel 
square,  which  is,  that  by  TAKING  THE  TRIANGLES 
AT  A  SCALE  OF  ONE  INCH  TO  THE  FOOT,  THE 
STEEL  SQUARE  CONTAINS  ALL  THEIR  ANGLES  ^ 
WITHIN  THE  DIMENSIONS  OF  24'  AND  16',  and 
also  that  by  measuring  from  point  to  point  on  the 
square,  we  obtain  the  length  of  the  third  side  of 
any  one  of  these  triangles. 

(13.)  In  the  common  rafter  triangle  we  have  for 
the  base  or  run,  half  the  span  of  the  roof,  and  for 
a  perpendicular  the  rise  of  the  roof.  To  show  this, 
we  have  the  gabie  i  i'ig.  1,  Plate  ;5,)  which  when  di- 
vided contains  two  triangles,  one  of  which  is  shown 
in  (Fig.  2),  with  the  measurements  of  all  its  sides. 
(14.)   To  obtain  the  length  of  the  long  side,  measure 


*  r-¥!J-»h-#- 


COMMON    UAFTKIl. 


across  from  run  to  rise,  as  show  ii  in  (  FiK.ti.  I'latfiM 
In  this  case  we  inHasnrc  from  S  to  H.  and  th<'  result 
comt's  out  as  h>.  Hut  no  luiittfr  wliat  the  rist-  aiui 
run  arf,  or  whctlu-r  tlu'rc  arr  odil  inclu's,  in  any  oi 
all  of  tilt'  mt-asureuu'nts  the  rule  is  tin-  saini'.  meas- 
ure from  run  to  rise  for  the  length  of  the  rafter. 

(ir».)  It  will  he  well  to  notice  hefore  r:oing  any 
further  just  what  process  we  are  adopting  and  how 
well  it  answers,  in  reality  the  U'ligiii  of  this  rafter 
is  from  8  to  H  feet,  hut  we  are  working  in  inches. 
We  measure  from  8  to  6  inches  and  we  get  Ki  inches. 
The  feet  are  in  inches  and  the  inches  are  in  twelths 
with  us  now.  for  this  is  the  scale  of  one  inch  to  the 
foot:  some  fiamers  prefer  1  U  inclu's  to  the  foot  so 
that  the  eights  hecome  inches,  others  again  use 
three-ciuarters.  so  that  the  sixteenths  are  inches,  but 
the   inch   to   tue   foot   is  generally   more   serviceable. 

(16.)  Having  settled  the  matter  of  finding  the 
length,  the  plumb  and  seat  cuts  will  almost  fall  into 
place  without  effort  of  any  kind. 

(17.)  Taking  for  the  plumb  cut  the  angle  at  the 
top  corner  of  the  triangle,  the  method  of  marking 
It  will  be  seen  in  (Fig.  1).  of  the  work  movements 
where  the  square  is  applied  with  8  and  tt"  and  the 
mark  is  made  along  the  6"  side. 

(18.)  The  next  move  then  is  to  measure  the  length 
1(1"  from  the  point  where  the  (!  was,  down  to  the 
other  point,  which  is  now   marked  on  the  scantling. 

(lit.)  Up  to  this  point  the  work  is  the  same  for 
both  the  rafter  with  projection  and  the  rafter  without 
projection.  In  the  one  without  projection  one  more 
move  finisiies  it  as  seen  in  (  P'ig.  :],  Plate  2),  where  the 
square  is  applied  again  with  8"  and  6"  to  mark  the 
seat  line.  But  in  the  case  of  the  rafter  with  pro- 
jection, Plate  4,  the  s(|uare  is  reversed  upside  down 
with  again  8"  and  6"  to  mark  the  plumb  line  for  the 
face  of  the  wall,  (Fig.  :]).of  the  work  movements.  On 
this  plumb  line  a  point  must  be  marked  for  the 
depth  of  the  sizing,  which  is  generallv  about  half 
the  thickness  of  the  rafter,  at  the  discretion  of  the 
framer.  At  this  point  mark  the  seat  line  bv  placing 
the  s(iuare  as  shown  in  (Fig  5.  Plate  4),  with  the  8' 
and  6"  and  mark  on  the  8"  side. 

(2(1.)  We  have  now  marked  what  is  called  the 
bird's  mouth,  and  but  one  angle  mark  more  is  re- 
quired, which  is  the  plumb  cut  for  the  <>xtreme  lower 
end  of  the  rafter.     To  obtain  this,  place  the  square 
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as  in  I  Kip.  H>.  in  conjunction  with  tlit'  scat  line,  sliding 
it  out  until  tlif  projection  nuiulxr  is  at  tliat  point, 
whicli  will  \n'  at  tlic  edgo  of  the  plate  Tli»'  pencil 
(an  then  he  dfawn  tiown  th"  outside  of  tlie  toiiRue 
to  mark  tlie  projection  as  in  i  Kig.  7i. 
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PROBLEM    I. 

P   rt    1. 

Description  ol  tin'  proiiifssivc  stfp^  ol  tiif  sysifm. 
liicliKliiij;   the    |ii()l)Icin   ol    tlu-    conmioii    lal'ifr    with 

Olll        |>l'0.|cCtl(Hl. 

il.i    in    piohlfiiis    in     i-oot'    wofk    !!,it,'    arc    tlirff 
siajifs.    wliicli    will    lie    lalicd. 
1st.  'I'hf    Slatfnicnt. 
:.'n(l.  Tilt-    i':sst'ntials. 
:!r(l.  Tin'    Korniulii. 
I :.'  I    lOxplaiiiiiion    of    tlif    terms    api)!i('(l    to    tiicse 
tlircc  slant's. 

1st.  Tilt'  statement  is  tliat  sta!;e  in  wiiiili  ihe 
measnreineiiis  ol   ilie  root'  are  fiiven.  tlms. 

Statement. 

(  1 1.  Span,  itl' 
(I'l.    Rise,   tl' 

:.''i(!.  'I"lie  essentials  incliuie  tiiat  int'ormaiioii  <  i 
(lata  wiiic  li  it  is  necessary  to  oiitain  tfom  the  state 
meiit  and  whicli  it  is  essentia!  to  iiave  in  order  lo 
lay   Olll    tjie   rafter   in   (niestion. 

ofd.  The  forinnia  tejis  tlie  snccessive  ino\  emi'ms 
tha'  are  L';om'  throiijiii  in  taxing  out   tlie  rafter. 

CI.)  In  this  l<^ss(Mi  Cir  work  of  iayiiii;  out  a  plain 
Kahle  roof  is  iindertaUen.  tiie  rafters  lieing  all  of  on" 
I)atterii. 

il.t  Tliis  roof  having  no  projection  t  {•'i^;>.  1  and 
'2),  tile  rafiers  are  of  tlie  most  siiiii)le  i»atterns  i  See 
Fig.    5). 

(.'),,  The  points  whicii  it  is  essential  to  know  in 
order  to  lay  out  the  pattern  rafter  for  this  roof  are 
siiniily    these: 

Essentials. 

!    il.      Til  .Mlli 

c:i.  Tl.      rise. 

(:'.).  Tlie  amount  toallowfor  th.e  ridge  (if  aiiyi. 

(4).  The    length    of    flu>    rafter. 


COMMON    RAFTElt. 
Explanation. 

(ll    These    esseiiuals    are    obttuied    in    the    folloving 
manlier: 

1st.  The  run  is  half  the  span,  or  it   can  always  he 
looked  upon  as  that  distance  covered  hy  the  rafter. 

tl'l    I'lid   Th.e  rise  is  the  Hmount  that   tlie  point  of  tlie 
rafter  is   higher  than  the  heel. 
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i;j)  :!rd  As;uimiiiR  that  tln'  ridg*-  is  1"  thick,  nwo 
liiill  that  aiiioiiiit  >.(iitin's  to  be  allowed  for,  as 
shown  m  i  Fig.  2i  nt  (h»'  work  movonn'iits. 

•U  Tli«'  h'liptli  of  th"  iaft»'r  is  obtained  by  nu'tsn- 
inp  across  ilic  s(|uar«'  Ircan  lun  lo  rise  as  slin'vn 
in  ( Fig.  »;». 

•r»)  Tli»>  following  will  show  liu-  three  stages  as  tliey 
exist,  without  any  ex|)lanaiion  (,r  other  insiriic- 
tioii.  but  contains  all  the  inforniaiion  iiecessny 
for  Iraniing  a  roof  wIkii  the  system  is  nnder 
stood,  and  is  given  as  an  example  of  the  way 
In  whidi  all  the  cases  will  be  treated. 


Statement  of  the  F.-oblem  Given. 

1st.   Span    Itj' 
2nd.   Rise     t" 

Complete  List  of  Essentials. 

1st  Knn  X' 

2ii(l  Rise  t, 

:!rd  .\mon'.(   to  allow  lor  ridge   U" 

4th   Length  of  rafter   In' 

Formula. 
1 1 ).  .Mark  the  plumb  cut. 
(2(.  Measure    down    the    length,    allowing    for 

half  the   ridge. 
I.!).  Mark  the  seat  line. 

No.   2. 

("OM.MO.V    RAFTER. 
Retiuired,  the  length  of  the  common  rafter. 

Run.  Rise. 

6'  :'.'  6  • 

6'  4' 

r  4'  6" 

6'  5' 

4'  -  6  ■ 


Length. 
6'  11   11-32" 


4' 
4' 

8' 
8' 
8' 


3' 

3'  «" 
4' 
4'  6  ' 


2  17-32" 

7' 

6" 

( 

9  23-32  " 

4' 

8  19-32" 

5' 

5' 

3  25-32" 

8' 

11  11-32" 

9' 

2     5-32" 

t«' 

5     7-32" 

Answers. 
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0as»  Lin*,    or  fium    %  O 

PROBLEM    I. 

Part  2. 

COMxMON  RAFTER  WITH   PROJECTION. 

Statement. 

(1).  Span   It!' 

(2).   Rise  6' 

(o).  Projection   1"' 

Complete    L'st   of    Essentials. 

(1).  Run.   8'. 
(li).  Rise,  6'. 
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f.'l).  Amount  to  allow  for  ridge.  U"- 
(4).  Length  of  rafter,  Ki'. 
(")).   Depth   of  sizing,  2V2". 
(tJ).  Projection,  Id". 


Explanation. 

(1)   The   length   is   obtained   by   measuring   from   run 

to  rise,  see   (  P^ig.  :!). 
(-')   The  projection  is  laid  off  as   shown   in    ( I-'ig.   tf) 

of  the  work  movements. 

Fcrmula  for  the  Common  Rafter. 
(1).  Mark   tlie  point   cut. 
il't.  Measure    down    the    length,    allowing    for 

half  the  thickness  of  the  ridge. 
(;!».  Mark   the  plumb  line  for  the  face  of  the 

wall. 
(4>.  Mark  the  sizing. 
(5».  Mark  the  seat   cut. 
(6).  Mark  the  projection. 

COMMOH     SATTE-IS 


D 


4f- 


:z 


z. 


± 


.A 


z: 


z: 


A 


.w. 
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tlU' 

Spa 
16 

16 
1« 

i:; 

17 
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l!i 

I 
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No.   3. 

COMMON'  RAFTKI{^\ 

I{e(|\iired.  the  length  ot   the  coininon   rafter  and 
lengths  to  he  nsed  for  the  plunih  and  seat   cnfs. 


n.  Hist>. 
t)' 

1 

8' 
\i' 
H' 
I 

11' 

12' 

»;'  »;" 

•»'  .J" 

IL"   8" 
14'   ti" 


Common  Rafter.     IMnmh  Cut.     Seat  Cnt. 
In'  »;'  8' 


lo- 

\ 

!t-l«" 

1 

^^ 

^■" 

8' 

ll' 

;!-4" 

8' 

8' 

cS' 

10 

1-8" 

6' 

6'  6" 

i:!' 

.1 

7-lH" 

It' 

10' 

11' 

1-8" 

1 

8'   tl" 

1.".' 

10 

7-8" 

11' 

IT  »;" 

17' 

8 

;;-8" 

11" 

i:'.' 

11' 

t; 

1-8" 

6' 

6" 

!t'  6" 

4' 

8 

r.-8" 

•1  f 

.)  »^ 

:",'  «" 

2,1' 

4 

7-8" 

V2' 

8" 

16' 

L'4' 

8 

IS' 

14' 

»;" 

A 

20' 
nswers. 

Section  2 


EVEN     PITCHED    HIP    RAFTER. 

LECTURE. 

(1.)  In  approaching  the  problem  of  the  hip  rafter 
it  will  be  well  to  notice  that  we  have  entered  upon 
a  different  sphere  of  work,  and  that  the  case  has 
different  sides  from  which  it  may  be  viewed. 

■  2.)   All  the  work  of  the  common  rafter  is  included 
in  it  and  a  great  deal  more  added  to  it  resides. 

(3.)  All  the  work  of  the  common  rafter  is  done 
in  one  plane,  but  in  the  hip  problem  there  are  three 
planes. 

(4).  The  plane  alluded  to  for  the  common   rafter 

is  vertical,  and  the  face  of  the  gable  may  be  looked 

upon  as  that  plane,  with  the  rafter  .aid  out  upon  it. 

The  three  different  planes  of  the  hip  are  as  follows: 

(First)  The  horizontal  plane  at  the  level  of  the 

plate  of  the  building. 
(Second)    The  vertical  plane  in  .ine  with  the 
hip    rafter    which     corresponds    with     the 
plane  of  the  common  rafter. 
(Third)    The   plane  in   line   with   the   back  of 
the  hip. 

(.5.)  The  work  in  the  third  plane  can  be  evaded, 
and  perhaps  at  this  stage  of  the  work  it  is  better 
to  leave  it  out  and  obtain  the  side  cut  by  the  simpk- 
method  described  in  F'igs.  4,  5  and  6  of  the  work 
movements. 

(6.)  This  leaves  but  two  planes  in  which  we  have 
to  work,  and  let  us  consider  the  work  of  the  hori- 
zontal plane  first. 

(7.)  In  the  common  rafter,  it  will  be  remembered 
that  all  we  required  was  the  rise  and  run,  or  perpen- 
dicular and  base  lines,  and  we  could  find  the  angles 
required  for  the  cuts  and  the  length  of  the  rafter. 
Even  so,  in  the  hip  we  must  have  the  rise  and  run 
to  obtain  the  plumb  and  seat   cuts,  and  length. 
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(8.)  Now  we  al:".>ady  have  the  rise  when  we  get 
out  instructions  stating  the  rise  and  span  of  tlie  rooi'. 

(9.)  So  it  remains  to  us  to  find  the  run  of  the  hip 
l)y  the  measurements  of  tlie  plan  of  the  roof,  or 
l)etter  tlian  tliat.  by  measuring  the  sciuare  from  half 
s):an  to  iialf  spai!.  See  J-jg.  :!,  IMate  ti,  or  Fig.  .".. 
I'hite  r,. 

(Ki. )  Seeing  tliat  we  are  considering  even  pilclied 
worli.  •  liip,  '  1-  more  correctlx  its  base  line,  is 
always  at  an  angle  of  torty-iive  degrees  to  tiie  pla»" 
and  it  is  at  the  same  angle  to  the  end  of  the  plate 
that  it  is  to  the  side  j)late. 

(11.1  Many  framers  go  by  the  rule  that  the  diag- 
onal of  twelve  and   t"-.'lve  is  seventeen,  so  that    the 


run  of  the  hip  w 
I'cjot  run  of  the  c; 

( ILM   This  met,  v 
is  in  even   feet,  inn 


be   seventeen   inches   for  each 

'  rafter. 

arks   very   well   when   the   run 


when  the  run   has  odd  inches  in 
it,  it  becomes  complicated. 

1 1:!.  I  Therefore"  for  a  universal  riile  we  recoinnu'ud 
the  method  of  measuring  the  s(|iuire  from  half  s|tan 
to  half  span. 

il4.»  Having  now  obtained  the  length  of  t)U'  run 
of  the  hip,  we  have  the  two  necessary  measurements, 
the  rise  and  run,  with  which  we  can  proceed  to  the 
secciid  phuie  which,  will  include  tlie  line  of  the  base, 
(or  runt,  the  line  of  the  rise  and  the  hip  itself. 

(15.)  As  in  the  common  rafter  we  measured  from 
run  to  rise  for  the  length,  so  we  do  for  the  length 
of  the  hip.      (  Fig.  4,  I'late  tit. 

(16.)  We  have  now  gone  as  far  as  we  can  with  the 
s(iuare  and  the  rule  alone,  and  the  following  pro- 
ceedings must  be  with  the  wood  itself. 

(17.)  As  seen  in  (Fig.  1)  of  the  work  movements, 
the  first  thing  to  be  done  is  to  mark  the  plumb  cut 
at  the  point  of  the  rafter  by  applying  the  sciuare 
with  the  rise  and  run  of  the  rafter.  This  side  of  the 
ratter  will  be  considered  the  face. 

(18.)  Mark  a  line  s(i>.are  across  the  top  of  the 
rafter  from  this  point  and  mark  the  plumb  line  on 
the  other  side. 

(lit.)  Then  for  the  splay  cut  mark  another  plumb 
line  parallel  with  this  line  at  a  distance  e(iual  to  the 
thickness  of  the  stuff  as  shown  at  E.  (Fig.  4).  This 
line  shows  the  length  of  the  splay,  that  is.  the  rafter 
is  sawn  from  this  line  to  line  number  one. 

(2(1.)  By  this  method  a  cut  is  obtained  which 
horizontally  is  at  an  angle  of  45  degrees,  and  will  fit 
the  ridge  as  at  /.  to  G.  in  the  plan,  (Fig.  2,  Plate  6). 
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(L'l.)  Having  laid  out  \\w  top  end  of  thn  hip,  x\w 
lu'xt  thing  to  l)e  done  is  to  iiicasni-t'  down  tlie  length. 

(1'2.)  This  is  done  on  the  face  side  heginning  at 
the  point  marked  fi"  A.  wliei-e  we  began  to  lav  out 
the  rafter. 

(I'M.)  From  this  j)oint,  measure  down  the  U  ngth 
of  the  hip  as  sliown  in  Fig.  »;.  marking  the  length 
as  shown  at  the  point  marked  tJ' . 

(l'4.t  Again  ajjply  tlie  siinarc  with  the  rise  and  run. 
This  lime  iii)side  down,  so  as  to  mark  a  phimh  line 
which  will  he  in  line  with  the  face  of  the  wall. 

Vl'\A  Xow  as  this  line  is  at  the  point  where  the 
hip  passes  over  the  edge  of  the  plate,  as  at  H..  in 
plan  (Fir,.  -.  Fhite  tj),  it  must  he  the  same  distance 
from  the  top  of  the  hip  rafter  down  i  the  plate  as 
in  the  common  rafter. 

(26.)  To  nnderstand  what  this  means,  compare  the 
distance  A.  (Fig.  1.  i'late  ti.  Common  Rafter),  with 
the  distance  15.  (Fig.  1.  Plate  (i.  Hip  Rafteri.  and 
realise  that  they  must  be  made  to  agree. 

(27.1  Therefore,  first  find  out  the  height  of  A.  on 
the  common  rafter  and  apply  it  to  the  hip  as  at  a. a.. 
(Fig.  S)  of  the  work  movements. 

(28. »  .Ai)ply  the  s(|iiare  with  the  rise  and  riiii  as 
shown  in     Fig.  t)  ,  to  mark  the  seat  cut. 

(2!t.l  Usually  the  bird's  mouth  at  the  heel  of  the 
hip  is  cut  out  s(|uare  and  the  corner  of  the  plate  cut 
off  on  the  line  A.H.,  (Fig.  2.  Plate  6),  so  that  the  liiu-s 
a.  a.,  (  P'igs.  8  and  !M  work  moveme'its,  are  brought 
into  the  right  position  at  H.  (Fig.  2,  Plate  «). 

( :!((.)   Though  it   may  take  some  thinking,  it  is  al! 
important   to  realise  that   the  face  cf  the  hip  is  ex- 
actly the  same  length,  as  the  center  line  of  the  hi:i, 
and    that    everything   is    in    its    right    place   .just    t'i( 
same  as  if  we  wovked  on  the  center  line. 

{'^\^  When  a  ridge  board  is  used,  allowance  mu  i 
be  made  for  half  the  thickness  of  the  ridge  to  be 
deducted  from  each  hip.  as  also  from  the  commoii 
rafter. 

(:52.)  To  mark  the  projection  a  similar  method  is 
used  to  that  of  finding  the  bas<^  line  of  the  liip. 

(8:!.)  For  a  twelve  inch  projection,  16  ItT-Kxi"  can 
be  used. 

(34.)  For  a  10  inch  projection,  measure  from  lb  to 
10  for  the  length  of  the  projection  of  the  hip.  What- 
ever the  projection,  tak;-  the  diagonal  in  the  .same 
way,  applying  the  s(|nare  to  the  seat  line  and  sliding 
it  out  till  the  right  figure  is  at  the  plumb  line. 
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( :!").)  Hut  it  will  iic  t'ouiul  in  pi-acticc  that  it 
answers  well  to  U-avi-  the  bottom  of  the  hip  till  after 
it  is  raised  aiui  then  cut  it  off  in  line  with  tlu'  other 
riifters. 
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INTRODUCTION  TO   PROBLEM   II. 

(1.)  This  lesson  is  preparatory  to  tlie  even  pitclied 
hip  ratter  problem. 

(2.)  The  purpose  for  which  this  iiaper  is  intended 
is  to  divide  the  problem  of  the  even  |)ifched  h';) 
rafter  into  two  parts. 

(3.)  The  first  part  is  entirely  devoted  to  finding 
the  run  of  the  hip  raftt'r. 

(4.)  The  second  part  covers  the  en. ire  work  of 
laying  out  the  hip  rafter. 

(.J.)  In  order  to  lay  out  the  hip  rafter  it  will  be 
necesary  to  know  the  run  and  the  rise. 

(6.)  As  seen  by  comparing  Kig.  1  and  Fig.  2,  both 
common  and  hip  rafters  have  the  same  I'ise 

(7.)  The  run  of  the  common  rafter  is  half  the 
span,  which  as  seen  in  Fig.  1  will  be  8"  in  this  case. 

(8.)  The  run  of  the  hip  is  half  the  span  from  corner 
to  corner  as  seen  in     Figs.  J  and  '■■.  . 

(It.  I  To  obtain  the  length  of  this  span  measure  the 
s(iuare  from  It;"  to  Itj"  which  will  give  TJ.'  IVz"- 

(Iti.)  Hut  as  we  only  re(|uire  half  of  this  for  the 
run  of  the  hip,  we  will  measure  from  8"  to  8"  which 
will  give  11'  :',%"  for  the  run  of  the  hip. 

(11.)  The  exercise  sheet  given  with  this  paper,  re- 
quired the  measurement  which  is  obtained  by  measur- 
ing from  half  span  to  half  span,  as  shown  in   Fig.  5. 

(12.)  It  will  be  seen  by  comparing  Figs.  3  and  4, 
that  the  run  of  the  hip  is  the  same  no  matter  whether 
the  building  is  sciuare,  or  if  the  hips  meet  a  ridge 
as  in  Fig.  4. 


No.  4. 


HIP    RAFTERS. 
Even  Pitched   Roof. 
Required,  the  length  of  the  run  of  the  hip  rafter. 
Half   Span.  Run. 


9' 
13' 
12' 

S»' 


11' 

3  3-4" 

12' 

8  3-4" 

18' 

4  5-8" 

16' 

11  5-8" 

13' 

l" 

Answers. 
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PROBLEM  II. 
EVEN  PITCHED  HIP  RAFTERS. 

(1.)  Taking  the  even  pitched  roof  in  the  threo 
different  stages  and  treating  them  in  order,  tlie 
points  to  be  considered  will  be  as  follows: 

(2.)  There  are  only  three  actual  measureni(<nts 
necessary  for  the  framing  of  an  even  pitched  bin 
roof  and  these  are  the  same  as  for  the  common  rafter. 
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The  Statement. 
1st.  Span. 
-Mid.   Rise. 
'■'n\.  Projection. 
Explanation, 
point  is  understood,  tliat  is.  that  we  are  dealing 
witii  an  even  pitciied  roof  and  tlierefore  tiie  run 
of  tlie  liip  is  always  at  an  atigle  of  4.".  degrees  to 
the  plate. 

The   Essentials. 
Hefore  laying  out   the  hip  there  are  a   miniber  of 
points    which    we    must    know    and    which    strongly 
resemble  those  of  the  common  rafter. 
In  ordinary  cases  thev  will  he  these  — 
(]».   Run  of  hip. 
(I'l.  Rise. 

(3).  Amount  to  allow  for  ridge. 
(4).  Amount  to  recede  for  splay  cut. 
i5».   Length  of  hip. 
1 6).   Perpendicular  depth  of  sizing. 
Explanation. 
(1)   To  o'    ain  the  run  of  the  hip  it  is  of  the  greatest 
importance  to  understand  just  the  position  which 
it  occupies. 
(I'l    VVith    this    in    view,    observe    the    plan    drawing, 
Hig.    2.    which    siiows    the    run    of   the    hip    from 
E.  to  F. 

(3)  This  can  easily  be  imagined  as  a  horizontal  line 
lying  from  the  corner  of  the  building  to  a  point 
directly  under  the  end  of  the  ridge. 

(4)  Now  observe  that  the  line  has  travelled  across 
a  sciuare  which  is  equal  to  half  the  span  of  the 
building  in  both  dimensions. 

(o)  Therefore  to  find  the  length  of  the  run,  measure 
trcni  half  span  to  half  span,  as  shown  in   Fig.  3. 

(6)   The  rise  is  the  same  as  for  the  common  rafter 

(.)  The  amount  to  allow  for  the  ridge  is  easily  laid 
off  when  laying  out  the  rafter. 

<8)  The  amount  to  recede  fcr  the  splav  cut  is  equal 
to  the  thickness  of  the  rafter. 

t!t)  The  length  of  the  hip  is  obtained  bv  measuring 
Irtm  lun  to  rise,  see  PMg.  4. 

(10)  The  peri.endicular  depth  of  the  sizing  is  shown 
at  P..  Fig.  1.  This  measurement  is  ascertained 
from  the  common  ratter  and  applied  to  the  hip 
as  shown  in  Fig.  8  of  the  work  movements. 

Ill)  The  projection  of  the  hip  is  as  well  left  to  be 
cut  in  line  with  the  other  projecting  rafters  after 
they  are  raised. 
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(ll'»  (\otH»  AnotlUM-  way  to  obtain  tli«'  splay  out  of 
the  liip  is  to  apply  the  sciiiare  to  tlu'  back  of  tiie 
iiip  with  tlu'  length  and  run.  the  length  side  will 
be  the  angle  for  the  splay.  A  similar  method  is 
used  for  the  splay  cuts  of  jack  raftt'rs. 

The  Formula  for  Laying  Out  the   Hip. 

(1.)   .Mark  the  point  cut. 

(I'.l    From  that  point   mark  sciuare  across  the  top. 

(o.t    Mark  the  plumb  line  on  th"  other  side. 

(4.1  Recede  the  thickness  of  the  rafter  and  mark 
another  plumb  line. 

(n.)  .loin  the  tirst  plumb  line  and  the  last  on  the 
top  showing  the  angle. 

(6.)   Measure  down  the  length  on  the  face  side. 

(7.)    Mark  the  plumb  line  for  the  face  of  the  wall. 

(8.(  Measure  down  tlu-  perpendicular  depth  of  the 
sizing. 

(!•.)   Mark  the  seat  line. 

ZLAYOVT    Of-   HIP   tSAPTEU 

Obowimi    each     fnetUtn^     for  t»«o      pitched    roof 
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No.  5. 

HIP    RAFTERS. 

Even    Pitched    Roof. 

Reiiuired,  the  run  and  tlio  UMigth  ol"  tJie  liip  ratter, 
and  tlu'  anunint  to  recede  s<iuare  from  the  plunib 
line  for  the  sphiy  (which  on  even  pitched  work  will 
he  2"  when  the  terial  is  two  inches"),  and  the 
length  to  he  useu  or  marking  the  splay  on  the  top 
of  the  rafter. 

Lengths    to   he   used   for   splay. 

Span.     Rise.     Run  of  Hip.     Length  of  Hip.     Amount 

to  recede. 
6'  11'     :'.  M-V  VI'     !>  11-16'  L'" 

li'    a  3-4" 


16' 
16' 
16' 
i:'.' 
:io' 
17' 

2:r 

111' 

I 

3L'' 
40' 


8' 
6' 
!t' 

11' 

6' 

3' 

12' 

14' 


6" 

2" 
8" 
6  ■ 


11' 
it' 
14' 
12' 
16' 
13' 

4' 

•>•>' 

28' 


11 


3-4" 
1-4" 
3-4" 
1-4" 

1-8  ■• 
1-4" 
3-8' 
1-2" 
3-8' 


13' 
13' 
in' 
16' 
13' 
l!t' 
14' 
o 

25' 
31' 


3 
10 
11 

it 

11' 
I 
11 
Kt 
11 

y 


2" 


5-8" 
1-4' 
5-8" 
1-8" 


1-16" 
1-2" 
1-8" 
3-8" 

Answers 
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LECTURE 

(1.)  Tht'  problem  of  jat  ks  in  iin  rvcii  pittlicd  liip 
roof  is  coiiiparaiivfly  simple,  wlieii  du'  common 
rafter  and  the  hip  are  understood. 

(2.1  The  best  way  to  look  upon  the  problem  is  to 
see  each  space  to  be  tilled  in  with  jaciis  as  a  trianRle. 
And  to  illustrate  this,  let  ns  look  upon  a  roof  in  the 
condition  ready  to  have  the  Jacks  placed  in  it.  Set- 
si  aces  -2,  :'.  and  4,  Fig.  2.   Plate  fv. 

to.)  According  to  general  cnstom  the  rafters  are 
raised  tirst,  then  the  hip  rafters,  leaving  the  spaces 
for  the  jacks  till  the  last. 

(4.)  Xow  take  for  example  the  roof  represented 
in  Fig.  2,  there  are  four  spaces  to  be  tilled  in  with 
jacks,  numbered  1,  2.  .',  and  4.  All  of  these  are  e(inal 
and  ma\  be  looked  upon  as  In  pairs.  Iletiuiriiig 
that  the  splay  cut  shall  be  on  opposite  sides  for  each 
pair,  as  for  instance  the  jacks  for  section  :'.  would 
not  tit  in  section  4  though  the  same  lengths  would 
prevail  in  both  cases.  And  seeing  that  the  same 
lengths  will  work  in  on  opposite  sides  of  the  hip  we 
make  these  jacks  in  pairs  with  the  splay  cuts  on 
the  opposite  sides. 

(.".I  Each  of  these  sections  is  a  right  angled  tri- 
angle and  it  is  most  important  to  realise  the  po- 
sition of  this  triangle,  as  this  is  the  key  to  the  whole 
situation. 

Take  the  case  of  section  4,  Fig.  2  which  is  a 
standard  case.  This  triangle  is  bounded  on  its  three 
sides  by :  — 

1st.  The  first  full  lengthed  rafter. 
2nd  A   piece  of  plate   from   that   rafter  to  the 
corner  of  the  building  which  will  be  eiiual 
in  length  to  half  the  span. 
3rd.  The  hip  which  is  the  hypothenuse  of  the 
triangle. 
(6.)    In  all  cases  this  triangle  is  the  first  thing  to 
be  looked  for  and  no  one  need  expect  to  lay  out  jacks 
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sistisl'iMlorilv  without  kiiouitin  tin-  diiiifiisiotis  oi 
tills  tiiaiiKl*'.  wliicli  (linii'iisioiis  aif  ilif  Inigilis  of 
tlic  two  sith's  adjoining  ilif  linlit   aiinlf. 

(7.'  Tlu'si-  two  sidi's  ai'f  alwavs  spoken  of  as  tli»' 
It'iiKtli  and  iiiii  of  tin-  coniiiioii  laffff.  wliicli  statf- 
iiit'iif  tlKjiigli  iriK'.  is  apt  to  lie  niisica(iiiip.  (for  tlic 
stiidfiit  is  apt  to  tliiiik  of  litis  as  ilic  aiiKlt-  wiiiiii 
is  foniit'U  by  iIk-  jtiiiction  of  tlit-  i-aftff  and  its  lasf 
lino  at    tlu'  plato,   wliicii   of  coiirso  is   the  scat   cnti. 

iS. )  lint  instead  of  looking  upon  this  lino  as  lying 
hoiizoiiially  under  the  rafter,  take  it  as  lying  at 
right  angles  to  the  rafter  and  extending  along  the 
plate  to  the  corner  of  the  hnilding. 

(It.  I  Therefore  observe  that  the  right  angle  is 
formed  by  tlie  rafter  and  the  line  extending  i.loiig 
the  plate. 

(Id. I  .\inl  now  understanding  the  line  along  the 
plate  and  the  rafter  line  ad.'oiniiig  it,  which  are  ihe 
sides  of  the  triangle,  join  their  extreme  points  and 
this  line  will  be  fonnd  to  be  the  length  of  the  iiip. 

(11.)  When  yon  look  at  the  position  of  this  tri- 
angle it  will  be  seen  that  it  can  not  be  shown  cor- 
rectly either  in  a  plan  or  in  an  elevation,  lookiii.u 
at  it  from  the  side  or  end. 

(IL'.)  To  prove  tliis,  look  at  section  '2.  plate  S, 
which  is  in  the  plan  drawing  as  looked  upon  Iruni 
above.  All  that  can  be  shown  is  a  tr!ai>?;l(>  with 
sides  8  and  8.  This  is  not  the  triangle  we  want  to 
find. 

(i:i.)  .Again  look  at  Pig.  1  which  is  an  eu'l  ele- 
vation. This  shows  »  triangle  of  t;  and  8  which  does 
not  give  us  yet   what   we  want. 

Tlierefore  it  is  evident  that  the  triangle  f(>r  the 
jacks  can  not   be  shown  eithiM-  in  plan  or  elevation. 

(14.)  Seeing  that  this  jack  triangle  is  neither  level 
or  plumb,  but  is  In  i.ii  incliiu'd  plane  of  its  ov.  a,  an..: 
the  only  way  to  show  it  in  a  drawing  is  to  view  it 
as  if  looking  at  it  at  right  angles  as  from  the  point 
r,  Fig.  1. 

(1").)  Looking  at  any  section  ui  a  loof  from  a  point 
at  right  angles  to  it  we  get  wliat  is  known  as  tin- 
stretchout  view,  and  that  is  win  ic  we  see  its  actual 
size  and   llie  sliupe  oi    (liai   stvtioii  oT  the   roof. 

(16.)  The  term  stretchoui  really  means  that  we 
take  a  view  of  the  roof  of  the  building  as  if  stretch- 
ed out  flat  upon  the  ground  and  make  a  drawing  as 
if  we  were  looking  straight  down  upon  it. 
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(17.>  lliiviiin  ilK'ii  ilif  iiifiisin-fiiu'iiis  (il  iin'  r(ii>l'. 
it  is  <'asy  to  draw  the  sirftcliinit  lor  ilu'  .ia<'Us  as 
shown  ill   l-'i>.'.  J.  i'laif  X. 

I  IS.  I  ill  tiiis  cast-  llif  ifiiplli  (I  ilif  c'oiiuiioii  ral'u-r 
is  10'  A.  to  I!,  and  tlif  ••  A  (".  is  imumI  to  ill.-  run 
of  flio  coiniMoii  raft'M-. 

(I'.t.i  in  (Irjiwiiin  tiiorcfoi-o.  it  just  i-'in  <  .o 
spacf  out  anci  <irau  in  tlio  jaclxs.  and  liioir  at  i! 
ItuK'li^  !'!■•'  ohtaiiifd  aad  aiso  liu'  splay  cut. 

(I'u.i  I'.nt  iliis  triaiigio  lias  liirilit  r  iisfs.  ilioiuUi  ni 
fact  flu-  drawing  ran  ho  disponsod  with  wlioii  Mi.- 
sqiiafo  is  undorstood. 

(L'l.l  True,  ihi'  iii»p>'|-  angle  of  this  triaiiRh-  in  tlw 
drawing  is  tli''  splay  «iit  of  iho  jacks. 

(J:j.»  r.iit  uv  ohtain  tlio  splay  cut  with  tlio  sqiiaro 
1)\  applying  it  witli  ilio  Icng'h  of  tlw  coniinon  riftor 
and  its  run  as  in  l-'ig.  4  and  mark  on  the  side  wipch 
contains  tlio  length  of  tlio  lafHT. 

(L':!.!  So  the  oiitifo  siiinniary  of  the  stfd  s(|iiarc 
svstoni  of  ohiaining  the  s!)lay  «iii  is.  apply  tho  sto»d 
siiviaio  to  tlu'  scantliim  with  tlio  length  and  run  of 
the  coniinon  rafter  and  mark  on  the  length. 

121.1  The  pliinil)  and  seal  •  iits  an-  of  conrse  the 
same  as  for  the  common  rafter. 

(!'.'..)  There  still  remains  th<'  most  simple  method 
of  obtaining  tli"  splay  cut  which  is  the  same  as  for 
the  hip.  Recede  the  thickiH>ss  of  the  rafter  as 
shown  in  Fig.  :'..  This  means  that  the  dotted  line 
is  at  a  distance  from  the  itoint  line  the  distance  ('.. 
Fig.  :;,  wliich  is  etiual  to  the  thickness  of  the  rafter. 
CJf..)  In  laying  out  the  jacks  there  are  but  two 
important  iioints  to  be  considered,  the  splay  cuts 
and  the  length. 

il'T.l  And  the  sjilay  having  ben  treated,  it  just 
remains  to  consider  the  probh  in  of  lengths,  or  the 
amount  that  each  jack  is  diminished  troni  the  one 
above  it. 

il'8.)  Many  good  fianiers  constantly  n^e  the  draw- 
ing system. 

iL'it.l  Others  who  are  less  expert  lind  the  lengths 
by  measuring  the  positions  of  th'>  jacks  on  the  build- 
ing. 

i:'.o. )  A  method  of  obtaining  this  length  by  the 
■-•teel  siiuare  is  worked  thus: 

Mark  the  pluiiib  line  an   for  a  common  rafter,  and 
taking    16"    spacing    foi    example,    slide    the    square 
down,   kee|)ing   it    by    the    plumb    liiie   until    the    1»"' 
mark  on  the  blade  stikes  the  top  of  the  raft.-r      Fi^ 
5,  Plate  8. 
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(31.)  Now  the  16"  mark  is  at  the  point  of  tlie 
next  jacl<  rafter.  It  answers  well  to  take  a  common 
rafter  and  mark  all  the  lengths  of  the  jacks  upon  it 
hy  repeating  the  application  of  the  steel  s(iuare  as 
in  Fig.  .">.  The  effect  of  which  will  be  seen  in  Figs. 
6  and  7. 

(32.)  The  principal  object  in  Fig.  7  is  to  show 
how  the  lengths  of  the  jacks  work  out  upon  the 
common  rafter. 

(33.)  It  usually  works  out  well  to  splay  the  first 
full  lengthed  rafter,  and  place  the  center  of  it  on  the 
plate  at  the  distance  oi  half  the  span  from  the  corner 
of  the  building. 

(34.)  This  will  be  the  same  distance  from  the 
corner  as  the  center  rafter  at  the  end  of  the  building. 
Therefore  the  same  lengths  "vill  answer  for  jacks 
on  both  sides  of  the  hip. 

(35.)  One  matter  of  detail  must  not  be  overlooked 
which  is  of  importance  to  understand.  In  the  com- 
mon rafter,  it  is  understood  that  allowance  is  made 
for  the  ridge.  Also  in  the  hip  we  must  do  the  same 
because  the  theoretical  lines  which  we  get  for  the  \ 
lengths  of  the  common  rafters  and  hips,  count  from 
the  edge  of  the  plate  to  the  center  of  the  ridge.  "^'^ 

(36.)  Even   so   with   jacks,   the   theoretical    length   x^ 
runs  to  the  center  of  the  hip  or  valley.     So  if  theV; 
jacks  were  cut  the  theoretical  lengths  they  would  all  M' 
turn  out  to  be  too  long.     Therefore  for  a  two  inch 
hip  they  require  to  be  horizontally  about  IV2  '  short- 
er than  the  theoretical  length. 

(37.)  Now  in  reviewing  the  description  that  has 
been  given,  it  will  be  found  that  this  has  been  al- 
lowed for. 

(38.)  In  the  first  place  the  common  rafter  is  short- 
ened 1/2"  to  allow  for  the  ridge.  Then  when  we  take 
it  at  this  length  and  splay,  back  the  thickness  of 
the  rafter  horizontally,  it  really  shortens  the  jack 
an  inch.  Therefore  by  simply  following  the  system 
we  obtain  the  desired  effect  without  any  calculating. 

(39.)  At  this  juncture,  after  so  thoroughly  going 
into  the  matter  of  obtaining  the  splay  cut  of  jacks 
by  applying  the  length  and  run  of  the  common  rafter, 
it  is  well  to  mention  that  the  splay  cut  of  the  hip  is 
obtained  by  applying  the  length  and  run  of  the  hip 
and  marking  on  the  length. 

(40.)  But  for  the  explanation  of  that  problem  we 
will  have  to  wait  till  we  come  to  the  lecture  on  ir- 
regular or  unequal  pitched  roofs. 
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PROBLEM    III. 

JACK      RAFTERS      PX)R     EVEN      PITCHED      HIP 
ROOFS.     Method  1. 

Note.  In  many  cases  the  teacher  will  find  it  ad- 
visable to  omit  method  1.  as  it  is  limited  to  even 
pitched  \vorl<,  and  it  does  not  answer  to  teach  t"o 
methods. 

It  will  be  understood  that  in  this  case  we  are  still 
treating  a  roof  of  the  same  span  and  rise  as  in  the 
previous  examples. 

Therefore  the  statement  of  the  dimensions  and 
conditions  is  the  same,  omitting  the  ridge  which 
has  already  been  allowed  for  in  laying  out  tiie  com- 
mon rafter. 

The  points  necessary  for  laying  out  a  se:  or  jacxs 
are  these: — 

Statement. 

1)  The  layout  of  the  common  rafter. 

1')   The  rise  per  16",  (or  the  rise  per  space  of 

rafters  I. 
.:5)   The  amount   to  recede  for  the  splay. 

essentials   to    be   obtained    before    laying   out 
the  jacks  are  these: — 

(1)   The  rise  per  space  of  rafters. 

(3)   The   amount   to  recede   for  the   splay   cut. 

(3)   The  layout  of  the  common  rafter. 


Explanation. 

(1)  The  rise  per  W  or  per  space  is  obtained  by 
applying  the  s(|uare  to  a  board  with  tlie  rise  and 
run  as  siiown  in  Fig.  K',  Plate  !•,  and  then  sliding 
it  down  till  the  16"  mark  on  ihe  blade  strikes 
the  edge  of  the  board.  The  tongue  will  then 
show  the  amount  to  rise,  which  is  in  this  case 
12". 

(2)  The  amount  to  recede  for  the  splay  cut  in  even 
pitched  work  is  always  the  thickness  of  the 
rafter. 

(3)  The  layout  of  the  common  rafter  is  ol)tained 
from  the  rise  and  run  of  the  roof. 

(4)  (Note)  The  first  jack  being  the  same  length  as 
the  common  ratter,  its  centre  is  8'  from  the 
corner  of  the  building,  the  same  as  the  ceutre 
end  jack. 
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FORMULA    FOR    LAVING   OUT   THE    HIP   JACKS. 

(1.)  Apply  the  square  to  the  scantling  as  shown 
in  Fig.  1,  with  12"  and  16"  (for  the  space  and  rise 
per  space),  and  repeat  this^  marking  the  plumb  cut 
each  time,  as  often  as  it  is  contained  in  the  common 
rafter. 

Fig.  2  shows  the  scantling  with  the  length  of  the 
jack-  marked  on  it. 

(2  !  Mark  all  these  lengths  s(iuare  across  the  top 
of  ihe  rafter  as  shown  in  Fig.  :}. 

(3.)  Lay  the  necessary  number  of  scantlings  on 
the  trestles  and  carry  these  lengths  across,  also  the 
line  A..  PMg.  4,  to  show  where  to  place  the  pattern 
to  mark  the  heel. 

(4.)  F'rom  the  plumb  cut,  recede  the  thickness  of 
the  scantling  E^  iO  E.,  Fig.  6. 

(5.)  Mark  the  splay  by  joining  the  two  lines  at 
the  top.     P^ig.T. 

(Note)  It  will  save  time  to  set  a  bevel  to  the  splay 
cut,  to  mark  the  other  jacks  by. 

Figure  9  shows  the  jacks  comnlete  in  their  re- 
lation to  the  length  marked  on  ti..?  common  rafter. 

No.   6. 

JACK   RAFTER. 

These  e.xamples  apply  to  the  foregoing  hip  roofs, 
Nos.  2  and  '.]. 

Retiuired,  the  rise  per  16"  in  the  following  ex- 
amples, and  the  amount  to  recede  square  from  the 
plumb  line  for  the  splay  cut  in  2"  scantling. 


Span. 
16' 

16' 
16' 
13' 
20' 
17' 

•>o' 

lit' 

26' 

32' 

411' 


Rise. 

6' 


6' 

9' 

I 
11' 

6'  6' 
12' 


Rise  per  16' 
12" 


Amount  to  recede. 


12' 
14' 


14" 

>>" 

16" 

•>" 

14   3-4" 

2" 

14  3-8" 

2" 

13  3-16" 

2" 

1.5  .0-16" 

2" 

10  1.5-16" 

2" 

14  3-4" 

"»" 

14  1-2" 

2" 

12   11-16" 

2" 

11  5-8" 

')" 

i 


Answers. 
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LECTURE. 

.JACK   RAFTERS.     Method  2. 

(1.)  This  method  of  (inding  the  lengths  of  jack 
rafters  can  be  applied  to  all  cases, 

(2.)  It  is  understood  that  there  is  a  three  corner 
ed  space  to  be  filled  in  with  jacks,  and  that  oiu' 
corner  is  stiuare. 

(3.)  The  length  of  the  two  sides  adjoining  fht; 
square  corner  are  known  as  in  p-ig.  .">,  will  be  seen 
!t'xll'  4%". 
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(4.)    Now  observf  wlu're  wt^  find  this  trianglo. 

V\f:s.   1  and  2  are  the  side  elevations  of  the  roof. 

Fig.  :;  is  the  roof  as  if  h)oking  down  npon  it  from 
above,  tiie  spaces  for  the  jacks  being  vacant. 

(5.)  Fig.  4  is  one  side  of  the  roof  as  if  laid  out 
flat  on  the  ground,  showing  the  actual  shape  and 
size  of  the  triangle. 

Therefore  when  the  common  rafters  and  hips  ar-- 
raised   we    tind   a   triangle   left   of  the   dimensions   of 

(«.)  Taking  the  work  in  three  stages  as  follows 
it  will  be  found  that  all  that  we  need  in  the  state- 
ment will  be  the  length  of  the  two  sides  of  the 
triangle,  and  a  common   rafter  upon   which  to  work. 

(7.)  For  the  essentials,  all  that  we  re(iuire  will  be 
the  length  of  the  common  rafter,  the  distance  from 
the  common  rafter  to  the  corner  of  the  building,  and 
the  amount  that  each  jack  rafter  differs  in  lengtli 
from  the  one  next  to  it.  which  amount  we  will  call 
thn  diminishing  length.     See  Fig.  »'» 

(8.)  To  obtain  this  length,  place  the  stiuare  on  a 
board  as  shown  in  Fig.  6.  with  the  lengths  of  the 
two  sides  of  the  triangle,  then  slide  to  the  amount 
of  the  spacing,  in  this  case  we  have  16". 

The  other  side  of  the  square  will  then  show  the 
length  reciuired. 

(!'.)  All  plumb  and  seat  cuts  will  l^e  the  same  as 
for  the  common  rafter. 

iK'.i  ihe  length  is  always  taken  from  the  extreme 
point  of  the  jacks. 

(11.)  Proper  allowance  must  be  made  for  half  the 
thickness  of  hips  and   valleys. 

Statement. 

(1)  Length  of  common  rafter.  11'  4%". 

(2)  Distance   from   the   common    rafter   to   the 
corner  of  the  building.  !•'. 

C.)   We   require   a   common   rafter   laid   out   to 
work  upon. 


Essentials. 

(1)  Length  of  cuiiimon  rafter,  11'  4  %". 

(2)  Distance     from     common     ratter     to 
corner  of  the  building,  !i'. 

(3)  Diminishing    length,    iMi't" 
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(1) 


(3) 


Formula. 
Mark  all  the  successive  lengths  of  jacks 
on  the  common  rafter. 
(2)  Carry   the   lengths   over  on   to  the   jacks. 
Mark   the   splay   as   shown    in    Fig.   T.   by 
applying  the  square  with  the  two  sides  of 
the  triangle,  and  mark  on  the  side  which 
contains  the  length  of  the  raft.-r. 
These  examples  apply  to  the  foregoing  hip  roofs, 
Nos.  2  and  3. 

No.  7 
Required,   the   amount   that   each    jack   is    shorter 
than  the  one  above  it.  wliich  amount  will  be  called 
the  diminishing  length,  and  the  lengths  to  be  used 
for  the  splay  cuts. 


Span 
16' 

16' 
16' 
13' 

20' 
17' 
23' 

26' 


40' 


Rise 


6' 


Diminishing 
l^ength 
20" 


( 

211/4" 

8' 

22  .5/8" 

6' 

213/4" 

9' 

21  1/2" 

1 

20  3/4" 

11' 

22  1/8" 

12' 

21  3/4" 

6' 6" 

19  3/8" 

3'  2" 

215/8" 

12' 8" 

20  5/12" 

14'  6" 

19  3/4" 

Answers 

Splay  Cuts 
Common  Rafter 


Run 

8' 

8' 

8' 

6' 6" 
10' 

8' 6" 
11'  6" 
13' 

9'  6" 

3'  6" 
16' 
20' 


Length 
10' 

10'  7  9/16" 
11' 3  3/4" 

8'  10  1/8" 
13' 5  7/16" 
11'  1/8" 
15'  10  7/8" 
17'  8  3/8" 
11'  6  1/8" 

4'  8  5/8" 
20'  4  7/8" 
24'  8  1/2" 
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Section  4. 


EVEN  PITCHED  VALi.EY  RAFTERS 
Lecture. 

(1.)  As  with  the  common  rafter  and  the  hip  the 
first  thing  to  be  done  is  to  find  the  length. 

(2.)  In  an  L-shaped  roof  of  even  pitch  having  the 
same  span  in  both  wings  and  the  same  rise  there 
will  be  one  hip  and  one  valley  required. 

(3.)  Therefore  the  same  method  of  finding  the 
length  of  the  run  is  correct;  which  is  to  measure 
from  half  span  to  half  span,  Fig.  9,  Plate  12,  in  this 
case  8  to  8. 

(4.)  The  same  rule  always  prevails  that  the  length 
of  the  run  must  be  found,  the  rise  being  simply  the 
height  of  the  roof  the  same  as  for  the  common 
rafter. 

(5.)  Therefore  find  the  length  of  the  valley  by 
measuring  across  as  in  the  other  cases  from  run  to 
the  rise. 

(6.)  As  in  all  other  cases  this  triangle  contains 
the  angles  for  the  plumb  and  seat  cuts. 

(7.)  This  L-shaped  roof  is  taken  as  an  example 
to  show  that  in  this  position  in  a  roof  without  pro- 
jection, the  hip  and  valley  are  just  like  a  pair  of 
common  rafters. 

(8.)  All  that  is  required  in  the  statement  is  the 
span  and  rise,  and  the  condition  of  being  an  L-shaped 
roof.     The  essentials  are:  — 

Run. 

Rise. 

Length. 

(9.)  The  only  difference  between  the  hip  and 
valley  is  that  the  valley  is  shortened  horizontally 
at  the  top,  half  its  thickness. 

(10.)  They  may  butt  together  at  the  top  and  the 
ridges  can  be  attached  to  the  sides  being  cut  on 
the  splay. 
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(11.)  In  Plate  11  the  rise  of  the  roof  is  6'  and  the 
run  of  the  valley  is  11'  3%",  so  the  square  Is  applied 
with  6'  and  11'  3%"  as  it  was  for  the  hip  in  Plate  7. 

(12.)  The  base  line  of  the  valley.  A.  B.,  Fig.  1. 
is  at  an  angle  of  45  degrees  to  the  ridge  line.  There- 
fore the  splay  cut  against  the  ridge  must  be  at  an 
angle  of  45  degrees. 

(13.)  To  obtain  this  cut:  — 

Mark  the  point  of  the  valley  all  round  as  for  a 
common  rafter,  Figs.  1,  2  and  3,  work  movements; 
and  recede  the  thickness  of  the  rafter.  E.  to  E., 
Fig.  4. 

This  is  in  2"  stuff,  at  a  distance  of  2"  from  the 
plumb  line  draw  another  plumb  line  as  per  drawing 
and  this  will  give  the  length  of  the  splay.  See  Fig. 
8,  Plate  12.  Allowance  must,  of  course,  be  made  for 
half  the  thickness  of  the  ridge. 

(14.)  There  is  a  notable  peculiarity  about  the 
position  of  the  valley  with  regard  to  its  depth  where 
it  passes  over  the  plate,  which  differs  from  both  the 
common  and  hip  rafters.  For  the  purpose  of  gain- 
ing some  information  and  to  draw  a  comparison 
which  may  assist  in  making  clear  the  relative  po- 
sitions of  hip  and  valley  rafters,  it  will  be  well  to 
compare  the  detail  of  the  heel  of  the  hip  with  the 
detail  of  the  heel  of  the  valley. 

(15.)  It  will  be  noticed  that  the  hip  was  drawn 
in  the  amount  of  half  its  thickness  at  the  corner  of 
the  building,  so  as  to  bring  it  to  the  right  height 
to  agree  with  the  common  ratter.  This  is  done  to 
avoid  backing  or  bevelling  off  the  corners  of  the  hip 
to  make  the  roof  boards  fit.  By  the  method  here 
described  there  is  always  a  small  vacancy  along  the 
back  of  the  hip,  which  is  left  by  reason  of  the  roof 
boards  merely  touching  the  corners  and  not  touching 
the  centre  of  the  hip. 

(16.)  Now  seeing  that  a  difficulty  of  the  same  kind 
arises  with  the  valley  it  is  necessary  to  consider 
what  is  going  to  be  done.  The  usual  way  to  treat 
this  is  to  place  the  valley  so  that  a  straight  edge 
applied  to  the  face  of  the  common  rafters  of  the 
roof  will  strike  the  valley  in  the  centre.  That  is, 
the  surface  of  the  rafters  will  be  in  line  with  the 
centre  of  the  valley.  Now  by  this  it  will  be  seen 
that  the  edge  of  the  valley  will  be  below  the  surface 
of  the  rafters.  Therefore  when  the  roof  boards  are 
cut  on  the  mitre  down  the  valley,  merely  the  edge 
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will  be  touching  the  centre  of  the  valley  rafter 
Therefore  that  vacancy  which  the  hip  had  along  its 
centre,  the  valley  has  along  its  sides. 

(17.)  From  the  foregoing  explanation  it  will  be 
evident  that  the  valley  where  it  passes  over  the 
plate,  is  (in  its  centre)  at  the  same  height  as  the 
common  rafters,  and  the  sides  are  .ower.  For  this 
reason  it  is  indispensable  that  the  valley  be  laid  out 
so  that  the  centre  is  at  the  height  of  the  common 
rafter  and  not  the  side  as  with  the  hip, 

(18.)  Seeing  that  the  centre  of  the  valley  where 
it  passes  over  the  plate  is  the  same  height  as  the 
common  rafter  it  must  continue  in  the  same  plane  all 
the  way  up  and  this  has  a  peculiar  effect  in  the  case 
of  long  and  short  valleys  where  one  roof  intersects 
with  another  as  in  Plate  11.  Following  the  centre 
of  the  valley  from  where  it  passes  over  the  plate 
and  keeping  in  the  plane  of  the  common  rafters  when 
we  arrive  at  the  main  ridge  we  are  still  in  the 
centre  of  the  valley,  at  the  edge  of  the  ridge.  The 
effect  is  that  one  side  of  the  valley  is  lower  than  the 
ridge  and  the  other  side  is  projecting  above  it,  which 
will  have  to  be  cut  off  down  to  the  .evel  of  the  com- 
mon rafter,  from  the  ridge  of  the  smaller  roof  up- 
wards. 

(1J».)  Having  so  lar  studied  the  position  of  the 
valley,  it  will  be  evident  that  the  plane  of  the  jacks 
will  have  to  be  in  accordance  with  the  face  of  the 
common  rafters  and  the  centre  of  the  valley.  F'or 
this  purpose  the  top  ends  of  jacks  are  nailed  to  the 
ridge  the  same  as  the  common  rafters,  and  the  bot- 
tom end  is  raised  so  as  to  support  the  roof  boards  in 
line  from  the  common  rafter  to  the  centre  of  the 
valley,  which  brings  the  face  of  the  jack  somewhat 
higher  than  the  edge  of  the  vallev  to  which  it  is 
nailed. 

(20.)  Now  after  these  various  deliberations  re- 
garding the  position  of  the  vallev,  let  us  proceed 
to  lay  it  out. 

(21.)  The  top  splay  has  already  been  treated,  and 
the  next  step  is  to  measure  the  length,  which  mav 
be  done  in  several  different  ways,  all  bringing  about 
the  same  result. 

(22.)  In  measuring  the  hip,  the  long  side  was 
found  to  be  the  correct  theoretical  length  (  the  same 
as  the  centre),  therefore  we  measured  on  that  side. 
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(23.)  The  length  G.  to  B..  Fig  13.  Plate  IL'  is  the 
same  as  the  long  aide  of  the  hfp  would  be  for  the 
same  span  and  rise.  Therefore  we  begin  to  measure 
on  that  side,  making  allowance  for  the  ridge  as  from 
G.  to  F..  F'ig.  3,  beginning  at  tlie  point  G.  and  pro- 
ceeding the  length  of  the  valley,  which  terminates 
at  B.,  Fig.  3,  at  which  point  we  mark  a  plumb  line^ 
as  also  on  the  opposite  side  at  (V,  Fig.  •'..  This 
measurement  is  shown  from  B.  to  A.,  Fig.  S,  work 
movements. 

(24.)  Again  receding  half  the  thickness  of  the 
valley  from  B.  to  A,,  Fig.  3,  mark  another  plumb  line 
as  also  at  D.,  Fig.  3,  and  Fig.  8  of  the  work  move- 
ments. 

(25.)  Now  to  get  the  correct  position  for  the  seat 
line,  measure  down  the  plumb  line  A.,  Fig.  'i,  the 
same  height  as  the  line  on  the  common  rafter  at 
the  edge  of  the  plate.  See  A.,  Fig.  3.  Plate  12.  It 
will  then  be  evident  that  the  point  E.  in  plan,  F'ig.  3 
will  be  the  same  height  as  the  common  rafters  at 
the  edge  of  the  plate. 

(26.)  The  valley  may  then  be  cut  on  the  lines  B. 
E.  and  C.  E_,  Fig.  3,  and  on  the  seat  line. 

(27.)  It  is  seldom  considered  worth  while  to  lay 
out  and  cut  the  projection  of  the  valley  until  it  is 
in  position. 

(28.)  There  are  several  ways  to  find  the  length 
of  the  long  valley,  but  let  two  suffice  for  the  present. 

(29.)  (First)  Take  the  drawing  method  in  Fig  1, 
Plate  11,  which  drawing  includes  the  length  of  the 
long  valley  as  erected  on  its  base  line  A.  B.  F'rom 
B.^  at  right  angles  to  A.  B..  erect  the  line  B.  C.,  the 
he'ight  of  the  rise  of  the  roof,  in  this-  case  6'.  A.  V. 
is  the  length  of  the  long  valley;  A.  D_  is  the  length 
of  the  short  valley;  and  4'  6"  is  the  rise  of  the  inter- 
secting roof. 

(30.)    (Second)  The  steel  square  method. 

(1)  As  the  great  run  is  to  the  great  rise,  so  the 
lesser  run  is  to  the  leser  rise.     See  Fig.  5,  Plate  12. 

(2.)  As  the  long  valley  is  to  the  great  rise,  so  the 
short  valley  is  to  the  lesser  rise.     See  Fig.  4. 

(31.)   To  work  these  proportions  by  the  square. 
(1st)   According    to    Fig.    5,    applying    the    square 
to  a  board  8  and  6,  draw  a  line  along  the  8  side. 
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Keeping  the  s(|uar'  Lty  (hi.-  hu-.  slldt  it  back  to  the 
(i.  which  Is  the  lessc  -  run.  I  he  lesser  rise  will  be 
indicated  on  the  tongi   •  to  1."  4'  •!  , 

(32. »  (2n(l»  Applying  the  Hquare  with  6  and  1-" 
!t  11-16".  the  great  rise  and  the  length  of  the  long 
valley,  draw  a  line  jtlong  the  IL''  !»  11  16".  Keeping 
by  this  line,  slide  the  s(iuare  back  to  4'*t."  on  the 
tongue.  The  blade  will  be  at  tlu-  length  ol  the 
short   valley.     See  Fig.  4.   I'late   12. 

(;}.'{.)    By  proportion:     (  Arithnieti-ally ). 

8':6'  =  6':4'6'. 
12'!U1-16:6  =  H'T  1-L'"    1' «". 

(;{4.)  The  same  plumb  and  seat  cuts  are  used  lor 
the  short  valley  as  for  the  long. 

(:54.)  The  point  cut  of  the  short  valley  is  square 
like  a  common  rafter. 

(35.)  It  will  be  correct  to  nuasurt  d  )wn  she  out- 
side of  the  short  valley,  (that  is,  the  side  to  which 
the  main  roof  jacks  are  nailed)  to  the  point  at  the 
edge  of  the  plate  which  corresponds  to  B.,  Fig.  3, 
Folate  12,  and  then  lay  out  the  heel  in  the  same 
manner  as  the  long  valley. 

^'^^.)  in  the  case  of  forgetting  on  which  side  to 
measure  the  length  of  these  valleys,  always  place 
yourself  as  standing  betwen  the  valleys,  an<i  it  will 
be  the  side  away  from  you.  The  same  niu'  holds 
good  for  all  kinds  of  pairs  of  hips  and  valley 

(38.)  After  followinK  the  system  of  la  ig  out 
jacks  for  the  hip  roof,  there  is  not  much  t  De  sa.d 
about  the  valley  jacks. 

(39.)   The    method    ut       htaining    their    sucrensivf 
lengths  is  the  same^  but    ihe  detailed  siidp*»  of  the 
ends   is    different,   and    the   allowances    'o      "    made 
for  the  ridge  and  the  '  allev  are  taken        h    tiff^reit 
way.     The  top  of  the  jac      is   the  san,     .:     on    ^h 
common    rafter.     Be   sure    to    make    the      i    rect 
lowance  for  half  the  valley  and  half  the  r     ie. 

(40.)   In  laying  out  the  hip  jacks  this  d     til  to> 
care  of  iine)}'  in  this  way:  — 

(41.)    Half  an  inch  was  taken  off  for  tiu-   via-^"- 
(42.)   The  rafter  was  splaye-.'   back  from  the 

mon    rafter    length,    tiiereby    shortt-iiing    it    an 

horizontally  in  the  centre. 
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(4:5.)  In  til  making  it  I  »- 
th«     thp  tJu-oref  .al  U'lifjih. 

(41  t  N«)\^  ^vii'  the  va  '•*>•  \^ 
comnion  raticr  \.  *-  basis  upon 
jacks. 

(45.)    Til.  iH   Is  -  ill   l^  J   ill' 

ridge. 

1 46.)    It  is  p'      ■.'    ->  iK) 
(io.-s  ni.-     -oui.     w      i   ' 
hip       It  is  taken  off  tli 


rter    h    riztnitally 


ruK. 


■nakiiu    the 
ly   '         the 

ott  the 

1(1  reali    ■,  Iml  thai  n-h 

vHlleys  ..s  it   did   witii   the 
lley  as  well  as  the  coiiiiiioii 
ralt.r    at    the    ridKe    mo     there    still     remains      he 
amouiif  '  '  ta«e  off  Pt  me  i)<)ttoiu  of  the  laek  to  u    o\v 


for  hall 


ttiickne 


tlie  valley. 


1 


V2 


lioh'/.niitally    as 


ill     he 

FiK.   ".!.   which    wil      iriiip    'he 

sli<     '  of  the  edge  of   'he  pi^ie 


(  i~,      Tl.       atnou-U 
showi     from    F.    'o   (I 
extreuie  lower  >     '   '  • 
at   H.,  Fig.  :?.  PI.  - 

48  )  S  I  he  ml  in  b.'  lowed  to  shorten  V^  an 
ii.i!  from  the  iiu.  lor  the  .ice  of  the  wall  on  the 
common  '  kt  km  the  length  of  the  longest  jack  in 
2  ^Tiii 


mm^ 
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PROBLEM    IV. 

EVEN   PITCHED   VALLEYS. 

The  points  which  require  to  be  stated  in  order  to 
proceed  to  lay  out  a  valley  rafter  in  an  even  pitched 
roof  are  much  the  same  as  for  the  hip 

But  wlien  there  is  a  smaller  roof  entering  the 
main  roof  being  of  the  same  pitch,  one  more  point 
requires  to  be  known  from  which  all  the  additional 
information   is   gathered. 
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This  being,  the  span  of  the  small  building  shown 
in  the  statement. 

Statement. 

(1)  Main  Span.  16'. 

(2)  Rise,    6' 

(3)  Thickness  of  Ridge. 

(4)  Perpendicular  depth  of  sizing. 

(5)  Lesser  Span,  12'. 

The  essential  points  which  we  must  know  in  order 
to  lay  out  the  rafter  can  be  obtained  from  the  state- 
ment by  working  the  rules  which  follow  this  list. 

Essentials. 

(1)  Run. 

(2)  Rise. 

(?.)  Amount  "to  allow    for   ridge, 

(4»  Amount  to  recede  for  splay  cut. 

(5)  length  of  long  valley. 

(6)  Perpendicular   depth   of   sizing. 

(7)  Length   of  short   valley. 

Explanation. 

(1)  The  method  of  finding  the  run  of  the  long  valley 
is  the  same  as  for  the  hip.  Measure  from  half 
span  to  half  span,  or  in  this  case  8'  to  8'.  Fig. 
;t,  Plate  12. 

(2)  The  allowance  for  the  ridge  can  be  made  with 
least  trouble  in  laying  out  the  rafter. 

(3)  The  amount  to  recede  for  the  splay  is  equal  to 
the  thickness  of  the  rafter. 

(4)  The  length  of  the  long  valley  is  obtained  from 
the  run  and  rise.     F\g.  10.  Plate  12. 

(5)  The  length  of  the  short  valley  is  obtained  by 
two  dift'erent  motions  of  the  s(iuare,  as  iu  Figs. 
.5  and  6.  Plate  12.  First  by  placing  the  scjuare  on 
a  board  as  shown  in  FMg.  5,  with  the  main  run 
and  rise  6'  and  8',  then  sliding  to  the  lesser  run 
6',  the  tongue  will  show  the  lesser  rise  to  be 
4'  6". 

(6)  Then  with  the  s(}uare,  as  in  Fig.  6.  with  the 
length  of  the  long  valley  12'  H  11-16",  and  great 
rise  6',  slide  back  to  4'  6"  and  the  blade  will 
show  9'  7  U"  for  the  length  of  the  short  valley. 
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Formula  for  Laying  Out  the  Long  Valley. 
(The  case  shown  is  tor  a  long  valley  on  the  left 
hand  side).     See  Figs.  1  and  2,  Plate  11. 

(1)  Mark  the  point  cut. 

(2)  Mark  square  across  the  top. 

(3)  Mark    the   plumb   line   on    the   other   side, 

(4)  Recede    the    thickness    of    the    ratter    for 
the  splay. 

(5)  Mark  the  splay  on  the  top  and  allow  for 
the  ridge. 

(6)  Measure  down  the  length. 

<7)   Mark  the  plumb  line  for  the  face  of  the 

wall.     See  B.,  Fig.  3,  Plate  12. 
(8)   Recede  half  the  thickness  of  the  scantlins; 

and  mark  the  plumb  »ine  in  the  position 

marked  A..  Fig.  3.  Plate  12. 
(TO   Measure  down  the  depth  of  the  sizing  on 

the  line  A. 

(10)  Mark  the  seat  line. 

(11)  Lines   A.  and    B.   can    be   marked   across 

the    bottom    and     the    frog    marked     as 
shown. 

(12)  The  line  (\  can  be  marked  on  the  other 
side  to  guide  in  sawing.  Observe  the 
position  of  Fig.  3. 


Explanation. 

(1)  The  jottoni  of  the  rafter  when  cut  will  appear 
as  in  Fig  13. 

(2)  For  the  formula  of  the  short  valley  all  that  is 
necessary  is  the  finding  of  the  length,  which  is 
done  as  before  stated. 

(3)  Then  for  the  work;  the  formula  consists  of 
marking  the  point  cut  with  the  same  plumb  and 
seat  line  as  for  the  long  valley. 

(4)  This  cut  is  square  across  like  a  common  rafter. 

(5)  From  It  measure  down  and  form  the  heel  the 
same  as  the  other  valley.  One  peculiarity  that 
this  rafter  possesses,  is  that  both  sides  are  alike 
so  that  it  will  fit  either  right  or  left  hand. 

(Note)  The  length  and  run  of  the  valley  can  be 
used  for  the  splay  cuts  the  same  as  for  the  hip. 
Always  mark  on  the  length. 
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No.  8. 
VALLEYS. 

Even    Pitched    Roofs. 

Rf>nuired.  the  lesser  rise  Is  to  be  obtained  by  pro- 
portion.  As  the  lesser  span  is  to  the  main  span, 
so  the  lesser  rise  is  to  the  main  rise. 

12:    16  =  x:6 
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Main   Span. 
16' 

16' 
16' 
13' 
20' 
17' 
23' 
19' 
< 
32' 
40' 


Main   Rise. 
6' 

7' 
8' 
6' 

fl' 


11' 
6' 

12' 
14' 


6' 

•)" 

8" 
6" 


I^esser  Span 
12' 
11' 

!•' 

S' 
11' 

6' 
I'd' 
14' 

4' 
24' 
;',(!' 


Lesser  Rise. 
4'  6" 


4' 

9  :}-4 

4' 

6" 

:r 

8  1-4" 

4' 

11  7-l«" 

2' 

.-)  .-)-8" 

It' 

«  :?-4" 

4' 

!)  1-2" 

r 

:t  3-4" 

!i' 

6" 

1(1' 

10  1-2" 

Answers. 


No.  9. 

VALLEYS. 

Even    Pitched    Roofs. 

ll<'(inired,  the  lenc"ii  and  run  of  the  long  valley; 

the   length   of   the   short     valley;    the   lengths   to  be 

used  for  the  splay  cuts;  and  the  amount  to  recede 

square  from  the  plumb  line  for  the  splay. 

Lengths   to   be   used    for   splay 


Main 

Span. 

16' 

16' 

16' 

VV 

20' 

17" 

23' 

19' 

^» 
I 

32' 
40' 


Main 
Rise. 
6' 

7' 

8' 

ti' 

!•' 

I 
11' 

6'  6" 

3'  2" 
12'  8" 
14'  ii" 


11' 


Run. 
3  3-4" 


cuts, 
l.ength    of 
SvOns    Valley. 
12'     !t   11-16" 


11' 

.»  .>-4 

Ti^TTF- 

11' 

3  3-4" 

13'  10  1-4  " 

It' 

2  1-4" 

HI'  11  .v8" 

14' 

1  3-4" 

16'  !l  1-8" 

12' 

0  1-4' 

13'  11" 

16' 

3  1-8" 

lit'  7  .-,-8" 

13' 

r,   1-4" 

14'  11  l-H" 

4' 

11  3-8' 

.-)'  10  1-2" 

22' 

7  1-2' 

25'  11  1-8" 

28' 

3  3-8  • 

31'  9  3-8" 

I^esser 

Span. 

12' 

11' 

9' 

8' 
11' 

6' 
20' 
14' 

4' 
24' 
30' 


L.esser 
Rise. 
4'     6" 

!t  3-4 

6" 

8 
11 

5 

6 

!t 

9 

6" 
10  1-2' 


Answers 

Amount 
Short  to   recede 

Valley.  for  splay. 

<)'     7  1.2"  2" 


4' 

4 

o  * 
O 

4' 
•)• 

9' 
4' 
1' 
9' 
10' 


5-16' 

7-16' 

5-8" 

7-8" 

3-8" 

3-4" 


9' 

TTT" 

')•• 

7' 

:■  1-2" 

')•' 

6' 

9  1-16" 

•>" 

9' 

2  5-8" 

•)■■ 

4' 

10  7-8" 

O" 

17' 

0  7-8" 

•)" 

10' 

11  7-8" 

•)" 

3' 

4  IS" 

9" 

19' 

5  3-8" 

2" 

23' 

10  1-8" 

0" 

Answers. 
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Section  5. 


PEDIMENT    AND    VALLEY    JACKS. 


LECTURE. 


(1.)  It  quite  frequently  happens  that  a  pediment 
is  to  be  built  on  the  face  of  a  roof  without  the  span 
or  rise  of  the  main  roof  being  given;  the  span  and 
rise  of  the  pediment  only  being  stated. 

So  in  this  case  we  will  proceed  as  if  we  did  not 
know  anything  about  the  measurements  of  the  main 
roof. 

(2.)  In  Fig.  1  we  have  a  front  view  of  the  main 
roof,  showing  in  dotted  lines  the  rafters  and  header 
enclosing  the  opening  to  be  covered  with  the  pedi- 
ment. 

(3.)  Consider  the  span  as  8  feet  and  the  rise  as 
6  feet. 

(4.)  Lay  out  a  rafter  for  this  rise  of  6  feet  and  run 
4  feet,  with  the  bottom  end  to  be  sawn  off,  as  if  to 
fit  a  plate,  and  at  the  point  making  an  allowance  for 
the  ridge. 

(5.)  Now  for  the  splay;  the  measurement  we  re- 
quire is  the  distance  to  rise  on  the  inside  from  B.  to 
C.  Fig.  5. 

(6.)  To  obtain  this  amount,  set  a  scantling  up  as 
shown  in  Fig.  3,  marking  from  A.  to  B. 

(7.)  This  scantling  can  be  sawn  on  that  line  for 
one  of  the  front  studs.     FMg.  4. 

(8.)  Next,  the  rafter  splay  is  obtained  by  rising 
as  shown  in  Fig.  5,  from  B.  to  C. 
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(9.)  We  can  now  cut  the  first  pair  of  rafters  and 
set  them  up  in  position. 

(10.)  It  is  a  simple  matter  to  put  in  the  ridge 
when  the  first  pair  of  rafters  is  raised  and  in  po- 
sition. 

(11.)  There  is  always  an  important  point  to  be 
realized  in  each  problem  in  roof  work.  That  point 
now,  is  to  recognize  that  we  have  a  triangle  in  the 
side  of  this  pediment,  the  elevation  of  which  is  seen 
in  Fig.  2.  The  right  angle  being  formed  by  the 
front  rafter  and  the  ridge. 

(12.)  This  triangle  is  shown  by  the  stretchout, 
A. B.C.,  and  the  dimensions  are  seven  feet,  two  and 
a  half  inches,  and  eight  feet. 

(13.)  To  cut  the  angle  for  the  roof  boards,  apply 
the  square  to  the  board  with  these  figures  as  in 
Fig.  6,  marking  on  the  eight  inch  side. 

(14.)  For  the  splay  of  the  foot  of  the  jacks  use 
the  same  figures  but  mark  on  the  side  of  the  seven 
feet,  two  and  a  half  inches. 

(15.)  To  find  the  length  fo-  the  next  pair  of  jacks 
apply  the  sciuare,  as  shown  in  r^e.  6,  with  the  length 
of  the  ridge  and  the  length  of  thi  front  rafter,  then 
slide  to  the  16  and  the  other  side  wil"  give  the  length 
to  diminish. 

(16.)  This  rule  can  be  worked  to  find  the  length 
of  jacks  in  any  case  where  the  two  sides  of  the 
triangle  are  known,  also  the  splay  cut  for  the  jacks 
and  the  cut  for  the  roof  boards. 

(17.)  The  splay  cut  for  the  jacks  is  just  the  same 
in  either  case;  it  makes  no  difference  whether  they 
set  on  the  face  of  the  roof  or  if  they  nail  on  the  side 
of  the  valley,  the  only  difference  being  that  to  sot 
on  the  roof  the  cut  is  horizontal,  while  with  the 
jacks  which  nail  on  the  side  of  the  valley  the  cut  is 
plumb. 
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PEDIMENTS. 


PEDIMENT  •-- 
DETAlLt) 


PROBLEM  V. 

Pediments. 

To  coiistruci  a  pediment,  the  statement  which  is 
generally  given  only  Includes  the  span  and  rise. 

But  to   make  this   first   exercise  more  simple   we 
will  in  this  case  give  the  length  of  the  ridge  as  well. 
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Statement. 

(1)  Span. 

(2)  Rise. 

(3)  Length  of  ridge. 

Essential*. 

(1)  Run. 

(2)  Rise. 

(3)  Length  of  front  rafter. 

(4)  Length  of  ridge. 

Formula. 

(1)  Mark  the  plumb  cut. 

(2)  Measure    down    the   length,    allowing    for 
half  the  ridge. 

(3)  Mark  the  seat  cut. 

(4)  Mark  the  splay  cut. 

Explanation. 
The  splay  can  be  obtained  by  using  the  length  of  the 
front   rafter   and    the    length    of   the    ridge,    see 
Fig.  4  in  the  layout  positions. 

No.  10. 

Pediments. 

Required,  the  length  of  front  rafter,  diminishing 

length  of  jacks,  the  amount  to  recede  on  the  inside 

for  the  splay,  and  the  lengths  to  be  used  for  the 

splay  cuty. 

Length  of 

Front 

rafter. 

7'  2  9-16" 


Span  of 

Pediment. 

8' 

10' 

^ 

12' 

11' 

14' 


Rise  of 
Pediment. 
6' 
5' 
4' 
4' 
5' 
9* 


Length  of 
Ridge. 
8" 
5' 
6' 
8' 
6' 
10' 


5'  3  3-4" 
7'  2  9-16" 
7'  5  3-16' 
11'  4  7-8" 
Antwert 


Diminishing 

length  of 
Jack  rafters. 
14  7-16" 


Amount  to 

recede  square  up 

from  the  seat  line 

for  the  splay  cut. 

1  1-2" 


22  5-8" 

14  1-8" 

14  7-16' 

19  5-6" 

18  1-4" 


2" 
1  5-16" 

1" 

1  11-16" 
1   13-16" 


Answers. 


Section  6. 


IRREGULAR    VALI.EVS. 

Lecture. 

(1.)  There  is  a  regular  ^  "»f  requirements  which 
are  essential  in  every  probkin  in  roof  work,  of  which 
the  three  main  points  are:  — 

Length, 

Plumb  cut,  and 

Seat  cut. 
(2.)   These    three    we    must    have,    for   all    rafters 
contain  them,  and  the  man  who  thoroughly  masters 
their  use  and  application  is  not  at  all  likely  to  have 
trouble  over  the  other  points,  which  are:  — 

Side  or  splay  cut,  and 
Projection. 

Which  last  term  relates  to  the  overhang  of  the 
roof  beyond  the  wall,  and  involves  the  correct  sizing 
of  the  rafter  where  it  passes  over  the  plate  and  the 
plumb  cut  at  the  lower  end  of  the  rafter. 

(3  »  Granted  that  the  plumb  and  seat  cuts  and 
lengt:  are  the  prime  necessities,  let  us  first  look  at 
them  ;iiid  stf  where  to  begin,  and  what  steps  to  take 
to  obtain  the  length,  and  plac<'  the  proper  lines  upon 
the  s<  antling. 

(4.)  As  before,  the  first  thing  to  be  done  is  to  find 
tilt'  length  of  the  run,  which  may  be  done  in  different 
ways  as  we  shall  see. 

(.5.)  For  the  even  pitched  roof,  it  was  simply:  — 
Take  half  the  span  on  the  blade  and  half  the  span 
on  tile  tongue  and  measure  across. 

(6.)  This  was  when  the  span  was  16'  to  measure 
from  8"  to  8"  which  is  nearly  11'  3%  ". 

(7.)  Now  that  is  just  tl-e  same  as  measuring  a 
board  8"x8",  from  corner  to  corner. 

(8.)  Even  so,  if  the  board  was  not  square,  for 
instance  if  it  was  4"x8",  "e  could  measure  across 
just  as  easily. 
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i'^  \  And  if  we  wanted  to  know  that  length  without 
having  the  board  to  measure,  we  would  just  measure 
the  square  from  4  to  8. 

(10)  So,  when  the  base  line  or  run  Is  not  at  an 
angle  of  45  degrees,  we  must  know  what  the  two 
measurements  are  which  we  are  to  use  to  find  the 
run. 

(11.)  So  the  first  thing  to  be  done  is  to  find  these 
measurements. 

(12  )  The  span  of  th.>  main  roof  Is  16'  and  its  rise 
5';  and  the  span  of  the  pediment  is  5'  6"  and  its 
rise  4'. 

(13  )  These  are  all  the  measurements  that  are 
given  and  they  are  all  that  are  necessary  to  frame 
this  roof.  There  still  remains  one  cut  which  is  so 
hard  to  get  with  the  square  that  in  practice  it  is 
better  to  take  it  from  the  drawing,  viz.,  the  splay  cut 
at  the  point  of  the  short  valley.  The  splay  and 
length  of  the  main  roof  jacks  are  treated  here  by 
drawing  to  be  taken  up  later  with  the  square  alone. 

(14  )  There  Is  a  line  made  use  of  In  tinding  the 
run  of  the  valley  which  It  will  be  whII  to  designate 
the  cross  run  which  abbreviated  would  be  (Ml. 

(15  )  To  understand  this  term,  look  at  Fig.  '],  Plate 
15,  where  the  cross  run  of  the  short  valley  is  trom 
A.  to  B. 

(16.)  The  run  of  the  common  rafter  Is  from  G.  to 
L  Fig  3.  If  the  cross  run  was  only  one  foot  the 
Increase  In  length  would  be  trltling.  but  with  each 
additional  foot  of  cross  run.  the  valley  lengthens 
faster. 

(17)  With  the  even  pitched  roof  this  swing  or 
cross  run  was  equal  to  the  run  of  the  common  rafter. 
But  in  this  example  the  cross  run  or  swing  is  much 
less. 

(18)  Therefon^  to  find  the  run  of  the  long  valley 
all  we  require  is  the  run  of  the  roof  and  the  cross 
run  of  the  valley. 

(19  )  This  example  with  the  long  and  short  valleys 
is  purposely  given  to  show  that  the  cross  run  of  the 
long  valley  is  not  stated  or  given  in  any  way  in  the 
four  measurements  given.     But  we  have  a  key  to  it, 
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and  by  puttlnp  tin*  fi^urt's  wo  hiivp  throuRh  the  rl^lit 
t'orniula  we  can  g«'t  it,  and  for  this  it  is  not  necessary 
to  find  the  length  of  tlit-  ridge  of  the  pediment. 

(I'O.)  As  finding  th<  length  of  the  long  valley  is  a 
long  operation,  ii  will  Uv  well  to  nialte  a  summary 
of  the  dilTerent  operadons  which  are  gone  through 
t(.  get  it.  beKi'uiiiig  at  the  last  and  going  bark  to 
I  he  (irst,  ea' h  time  studying  tin  position  to  see  why 
nich  move  is  necessary. 

(Jl.)    Isf.    Kind    the    leiicrh   of   tlie   long   valley   by 
propurt'on   with  the  sliei  r  one.     Fig.  4,  Plate   17. 

I'nd.  Find  the  lengths  of  tlie  short  vailey  from 
its  rise  and  run.     Fig.  U,  Plate   17. 

ord.  Find  the  run  of  the  short  valley  from 
half  the  spaa  of  the  pedinient  and  the  length  of 
the  ridge.     Fig.  2. 

4th.  V'wnl  the  length  of  the  ridge  bv  propor- 
tion.    Fig.   1.  Plate   17. 

(22.)  No'v  we  have  to  get  back  to  the  points  stati'd. 
so  tnis  time  Wf  begin  at  tlie  beginning  and  go 
through  to  the  mid. 

(2:?. »  To  find  the  length  of  the  ridge  of  the  pedi- 
ment, proceed  thus: — 

(24.)  As  the  great  rise  is  to  half  the  span,  so  the 
lesser  rise  is  to  the  length  of  the  ridge.  Fig.  1.  Plate 
17. 

(2.5.)  Apply  the  s(|uare  with  the  great  rise  and 
half  the  span  or  run,  draw  a  pencil  line  along  tlie 
run  side,  and,  keeping  ihe  scjuare  by  this  line,  slide 
back  to  the  lesser  rise.  The  blade  will  be  at  the 
length  of  the  ridge.  See  Fig  1,  Plate  17  whicli  is 
A.E.  in  Fig.  8,  Plate  1.'). 

(26.)  To  find  the  length  of  the  run  of  the  short 
valley,  we  have  the  length  of  the  ridge,  A.E.,  Fig.  .i, 
Plate  1,5,  and  the  ("It.  of  the  short  valley,  which  is 
half  the  span  of  the  pediment,  A. P.,  Fig.  '.],  J'late  1.5. 

(27.)  So  with  these  measurements  on  the  scjuare 
we  get  the  run  of  the  short  valley  as  E.H.,  Fig.  3, 
Plate  1.5. 

(28.)  Now  that  we  have  the  run  and  rise  of  the 
short  valley,  the  length  of  the  short  valley  can  be 
found  in  the  usual  -way  by  measuring  from  run  to  rise. 
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(lit*.)  Having  found  tlu"  Ifngth  of  the  short  vallty, 
th«>  rlsp  and  run  glv*'  tlu-  plumb  and  the  seat  cuts 
for  both  valleys. 

(?,<».)  To  find  the  length  of  the  long  valley,  compare 
the  length  of  the  long  valley  in  proportion  with  tin- 
great  rise,  as  the  short  valley  is  to  the  lesser  rise. 
See  the  1st  and  2nd  positions  of  the  squarf  in  Kig.  4, 
Plate  17. 

Ctl.)  So  far  we  have  just  been  dtaling  with  the 
h'Ugth  of  tilt  valleys  and  the  plumb  and  seat  cuts. 
the  next  part  of  the  w«)rk  is  to  consider  the  side 
outs. 


.  :i'  1  e  easy  to  get 

)n:, !  V i.i'ey,  which 

h<i«'   pi  inib  and 

.5,:    'ound  with 


CiL'.)   Th     plumb  and  seat  cut 
as  we  have  ihe  rise  and  run  of  ll.' 
will  answer   for  all   the   positions 
level  c  Its  are  ret|uired. 

( ;{:}.)  So  this  leaves  but  one  anj, 
the  s(|uare:-  That  is,  the  angle  at  lue  top  end  of 
the  long  valley,  which  same  anjrle  applies  to  the  heel 
of  both  valleys.  To  find  this  angle  with  the  s(iuare 
we  have  to  resort  to  what  has  been  c  illed  the  plan 
method,  or  the  method  of  receding. 

CU.)  This  method  is  universally  useful,  and  though 
it  Is  the  very  simplest  kind  of  development  It  appears 
that  most  nie:  find  it  diflicult  to  understand.  So  to 
Insure  this  (lu.  stion  being  thoroughly  understood  and 
appreciated,  it  will  be  well  to  take  it  slowly  and 
surely,  step  by  step. 

[?,n.)  The  process  of  scribing  one  piece  of  wood  to 
fit  another  is  so  gt nerally  known  that  it  does  not 
need  to  be  described  here;  but  the  principle  employ- 
ed here  n)ay  be  considered  the  same.  Therefore  the 
long  valley  may  be  looked  upon  as  scribed  to  fit 
againsi  the  ridge,  which  would  be  (lulte  easy  if  the 
plumb  cut  was  cut  s<iuare  across  like  a  common 
rafter  and  then  laid  up  against  the  ridge,  scribed 
around  with  the  compasses  and  then  cut  to  that  line. 

(36.)  But  instead  of  this  we  have  a  method  which 
reijulres  less  exertion. 

(37.)  IJy  scribing,  all  we  found  out  was  how  much 
(o  Xn]io  off,  or  how  much  to  recede  (sn  the  short  side, 
and  this  depends  on  the  angle  at  which  we  approach 
the  ridge,  and  as  the  angle  at  which  we  pass  over  the 
plate  is  the  same,  we  cxn  better  proceed  to  rind  the 
angle  at  the  plate. 
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(38.)  In  Fig.  3,  Plate  15,  the  triangle  E.A.B.  is 
formed  by  the  length  of  the  ridge  and  half  the  span 
of  the  pediment.  With  these  two  measurements 
apply  the  square  as  in  Fig.  4V^  and  mark  both  splays. 
Plate  17. 

(39.)  Draw  a  line  square  across  from  the  end  of 
the  splay,  to  the  point  Fig.  4\^.  From  R.  to  S.  will 
be  the  amount  to  recede  for  the  valley  against  the 
ridge  and  at  the  b.rd's  mouth,  as  shown  at  the  joint 
(\  and  heel  a-f.  Fig.  5,  Plate  16. 

(40.)  The  same  amount  is  correct  to  recede  for  the 
splay  of  the  pediment  jacks,  as  will  be  seen  in  the 
detail  showing  the  front  jack  rafter.  Fig.  5  and  at  A., 
Fig.  6,  Plate  16. 

(41.)  A  convenient  fact  is,  that  the  opposite  splay 
is  correct  for  the  jacks  of  the  main  root,  a  stretch- 
out of  which  is  seen  in  Fig.  4,  Plate  15. 

(42.)  Note.  It  is  seldom  that  valleys  are  used  ii. 
so  small  a  roof,  but  the  lesson  loses  nothing  by  it.s 
being  small  and  it  leaves  the  drawing  small  enough 
at  1 "  to  the  foot  to  go  on  an  ordinary  drawing  board. 
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RHOBLEM    VI. 
UneqtMl   "^itched  Valleys. 

In  this,  as  in  all  cases,  there  are  the  three  stages, 
and  in  each  one  certain  necessary  points  to  be  ob- 
tained, considered,  and  made  ase  of. 

Even  so.  this  case  of  the  uneciua,'  tutclied  valley 
has  an  increased  number  of  points  beyond  those  of 
the  even  pitche«i  roof. 

As  the  amount  of  the  i»rojectJ<*n  does  not  h#>cI 
this  problem,  it  will  not  be  n»-ce>i>ary  to  state  it.  but 
merely  to  consider  the  perpendicular  deptii  of  the 
sizing. 

The  points  requiring  to  be  stated  will  be  as  fol- 
lows: — 

Statement. 

(1)  Ttie  niaiii   -pan. 

(2)  The  main   rise. 
(.3)   The  lesser  span. 

(4)  The  lesser  ri»** 

(5)  Thickness  of  the  ri«M?e. 

(6)  Perpendicular  deptts  of  siziBijL 
Having  the  statement  we  mui.   now  pro<-e»^d  to  :inu 

the  essential  points  for  laying  out   the  valley  ratters 
which  are  as  follows:- 

Eaaetttials. 

(1)  Main  rise. 

(2)  Main  run. 
(3>   Lesser  rise. 
(4i    Lesser  run. 

(5»  Length  of  ridge  intersecting  buildiag. 

(61  l^ength  of  short  valley. 

(7i  Length  of  the  long  valley. 

(8»  Amount  to  recede  for  splay  cut. 

(!♦>  Perpendicular  depth  of  sizing. 

Explanation. 

(1)  The  first  move  to  be  made  is  to  find  the  length 
of  the  ridge  of  the  intersecting  building,  or,  its 
length  from  a  point  above  the  plate  to  where  it 
dies  into  the  main  roof. 

(2)  To  do  this  the  square  is  applied  to  a  board  with 
the  half  of  the  main  roof  and  its  rise,  Fig.  1, 
Plate  17.  Then  draw  back  to  the  rise  of  the 
intersecting  roof  and  the  blade  will  show  the 
length  of  the  ridge  as  reiiulred. 

(3)  Now  imagine  a  line  lying  directly  below  the 
ridge  of  the  pediment,  and  of  the  same  length, 
horizontal,  and  at  the  level  of  the  plate. 
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(4)  From  the  inner  end  of  this  line  to  the  foot  of  the 
valley  is  the  run  of  the  short  valley. 

(5)  So  to  find  this  run.  take  on  the  blade  the  ridge 
length  on  the  tongue  half  the  pediment  span  as 
shown  in  Fig.  2,  Plate  17. 

(6)  To  find  the  length  of  the  short  valley  measure 
from  run  to  rise.     Fig.  S,  Plate  1". 

(7>   Now  that  we  have  the  short  valley  it  is  a  matter 

of    proportion    to    find    the    length    of    the    long 

valley, 
(g)   As  shown  in   Fig.  4.  Plate  17.  apply  the  square 

to  a  board  with  the  lesser  rise  and  the  length 

of  the  short  valley. 
(««)   Slide  the  square  till  it  comes  to  the  main  rise; 

the  blade  will  show  the  length  of  the  long  valley. 

(10)  To  find  the  amount  to  recede  for  the  splay  cut. 
applv  the  square  with  half  the  pediment  span 
and  the  length  of  the  ridge  as  in  Fig.  4V^.  Square 
thrs  acrciss  and  recede  the  amount  R.S.  for  the 
pediment  jacks  as  well  as  both  valleys. 

(11)  To  find  the  splay  cut  for  the  top  of  the  short 
xtallev  bv  the  sciuare  is  so  long  a  process  that 
tt  is 'not  worth  while.  At  this  stage,  therefore, 
it  will  be  better  to  draw  a  detail  showing  the 
joint  as  if  looking  down  perpendicularly  upon  it. 

il2»    (Method   2.»   To  obtain   the  amount    to   recede. 

cut  the  end  square  across  like  a  common  rafter, 

and  scribe  it  to  its  place;  which  will  be  correct 

and  save  hesitation. 
(13)   The  perpendicular  depth  of  the  sizing   will   be 

obtained  from  the  common  rafter. 

Formula   for    Laying   Out    Unequal    Pitched    Valleys. 

(.".)    Mark    the    point    cut.    using    run    and    rise    of 
short   valleys. 

(6)  From  this  mark  square  across  the  top. 

(7)  Msrk  (he  phimb  line  on  the  other  side. 

(8)  Recede  for  the  splay  and  murk  the  other  plumb 
line  for  the  splay  H. 

(!t)   Mark  the  splay  on  the  top  of  the  rafter  at   1$. 
(1(»)    .Measure  down  the  length  from  the  short  side 
of  the  splay,  allowing  for  %  the  ridge. 

(11)  Mark  the  plvunh  line  for  the  face  of  the  wall. 

(12)  Recede  half  the  amount   of  the  splay   which 
was  obtained  in  Fig.  i^^  and  mark  a  plumb  line, 
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(13)  And  measure  down  this  line  the  depth  of  the 
sizing  (a)  to  la). 

(14)  Mark  the  seat  cut. 

(15)  Mark  square  across  the  top  of  the  rafter  from 
the  line  for  the  face  of  the  wall  which  was  applied 
in  Fig.  11. 

(16)  From  this  mark  a  plumb  line  which  will  be 
opposite  the  first  line  on  the  other  side. 

(17)  Recede  full  amount  and  mark  the  other  plumb 
line  for  the  splay  cut. 

(18)  Mark  the  splay  cut  on  the  bottom  of  the 
ratter. 

(19)  This  shows  the  rafter  complete. 

(Xote)  The  length  of  the  short  valley  is  taken  in 
this  case,  on  the  long  side,  as  it  is  in  all  valleys,  and 
the  birdsmouth  formed  the  same  as  the  long  valley. 

The  length  being  taken  on  the  outside,  no  allow- 
ance need  be  made  for  the  space  occupied  by  half  the 
thickness  of  the  long  valley. 

(Note)  In  the  case  of  the  main  roof  having  the 
steeper  pitch,  the  inside  of  the  short  valley  will  be 
the  longer,  but  the  length  is  still  correctly  taken  on 
the  outside,  and  allowance  has  to  be  made  for  the 
inside  being  longer  than  the  outside. 

No.   11. 

irregular  Valleys. 

These  e.xamples  apply  to  the  intersection  of  roofs 
of  different  pitches. 

Required,  the  length  of  the  ridge  of  the  intersecting 
building. 

Length  of  ridge  of 
intersecting  building 
6'     4  :?-4 


Main 

bldg. 

Int'sect 

g  bldg. 

Span. 

Rise. 

Span. 

Rise 

16' 

.")' 

.5'  6" 

4' 

30' 

15' 

12' 

8' 

18' 

12' 

10' 

6' 

18' 

10' 

18' 

8- 

21' 

9' 

14' 

6'  6" 

40' 

16' 

21' 

12' 

26' 

12' 

13' 

7' 

38' 

16' 

17' 

10' 

28' 

13' 

16' 

9' 

8' 

4' 

6 

' 

( 

*} 

:!-8' 

< 
1.5 

1 

11' 

10 

1-2" 

:•' 

8 

.5-16" 

Answer. 
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No.   12. 
Irregular   Valleys. 
Required:    1st,  The  length  of  the  run  of  the  short 
valley;  2nd,  the  lenjfth  of  the  short  valley;  'Jrd,  the 
len^h  of  the  long  valley,  which  is  obtained  by  pro- 
portion. 

As  the  short  valley   is  to  the   ridpre,  so  the   long 
valley  is  to  half  the  span  of  the  main  building. 


Main  Building 

Intersecting  I 

iuilding 

Span.         Rise. 

Span. 

Rise. 

Ridge. 

16'               5' 

5'  6" 

4' 

6'    4  :j-4" 

30'             1.5' 

12' 

8' 

8' 

18'             12' 

10' 

6' 

4'     6" 

18'             1(1' 

18' 

8' 

7'     2  :{-8" 

21'               !•' 

14' 

6'  6" 

1       1 

40'             16' 

21' 

12' 

15' 

26'             12' 

13' 

7' 

i              i 

38'             16' 

17' 

10' 

11'   10  1-2"* 

28'             i:{' 

16' 

9' 

9'     8  .5-16  " 

Short  Valley 

. 

Length 

of  Long 

Run. 

he 

ngth 

Valley. 

6'  11  .5-8" 

8' 

0 

3-8" 

1»»' 

1-2' 

lie" 

12' 

yTTT?' 

2? 

— rr- 

6' 

8  :{-4" 

9' 

:M6" 

18' 

5-16" 

11' 

6  5-16  • 

14' 

3-8" 

17' 

6  1-2" 

l(t' 

•.\   1:M6" 

12' 

2  3-8" 

16' 

10  5-8" 

18' 

;?  :5-4" 

21' 

10   11-16 

29' 

2   1-4" 

!♦' 

11   7-8" 

12' 

2  3-8" 

20' 

10  7-8" 

14' 

7   1-4" 

17' 

8  3-8" 

28' 

3  3-4" 

12' 

6  :!-4" 

15' 

5  7-16" 

22' 

3  15-16" 

Answers. 
No.    13. 
Irregular   Valleys. 
Re(iuired,   the  amount   to   recede   s(|uare   from   the 
plumb  line  for  long  and  short  splays      These  splays 
apply  both  to  th^  valleys  and  to  the  jack  rafters.     To 
obtain  this  see  Fig.  4V2- 


Half  Span. 
6' 
5' 
9' 
7' 

10'  6" 
6'  6 
«'  6" 
8' 


Ridge 

8' 
4' 
7' 


Long  Splav. 
2  8-12" 


Short  Splay. 
1   1-2" 


6" 

2   3  8" 

t 


15 


11' 


lit   1-2 
8  5-16" 


•2   3:16- 

1    13-16" 

2   1-2" 

1  5-8" 

:;  3-16" 

1   7-8" 

•.]  7-8" 

1   3-8" 

2  3-8" 

1   3-4" 

•_•    13- 16" 

1   7-16" 

2   7-16" 

1   5-8" 

Answers. 
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JACK  RAFTERS  FOR  THE  INTERSECTINC  ROOF 
AS  L\  PROHI.EM   VI. 

Lecture. 

tl.l  The  following  description  is  applied  to  the 
plan  method  of  laying  on*  work,  combine'  with  the 
application  of  the  steel  square  mc  thod. 

(2.)  As  has  been  mentioned  before,  in  case  v, '>.ere 
an  a.igle  is  to  be  obtained,  always  look  for  th  right 
angled  triangle. 
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(3.)  To  begin  with,  vvp  will  take  thf  pcdimoiit 
jacks,  and  for  this  purpose  we  must  tiiul  the  riglit 
angled  triangle  to  be  filled  in  witli  these  jacks. 

(4.)  Now  this  will  be  the  surface  of  the  side  of  the 
pediment,  and  this  surface  is  bounded  by  thrive  lines 
which  are:  the  front  rafter,  the  ridge,  and  the  valley. 

(.").»  These  three  lines  form  a  right  angled  triangle, 
the  right  angle  being  at  the  point  where  the  front 
rafter  and  the  ridge  join. 

(6.1  Therefore,  all  that  is  re<|uired  is  to  know  the 
length  of  the  ridge  and  the  front  rafter. 

(7.)  The  angle  for  th«'  splay  cut  at  the  foot  of  the 
jacks  is  that  formed  by  the  lower  end  of  the  rafter 
and  the  valley,  and  is  marked  by  applying  the  sciuare 
to  the  scantling  with  the  length  of  the  ridge  and  the 
length  of  the  front  rafter,  marking  on  the  side  which 
contains  the  length  of  the  front  rafter. 

(8. >  Allowance  must  be  macte  for  half  the  ridge 
at  the  lop,  and  half  the  valle\  at  the  bottom.  See 
Fig.  6,  Plate  ItJ. 

Formula. 

(1)  Mark  the  point  cut. 

(2»  Measure  down  the  length,  allowing  for  the 
ridge. 

(8)  Mark  the  plumb  line. 

(4)  Recede  for  the  half  valley 

in)  Mark  the  square  line  across. 

(6)  Mark  'he  splay.     (See  Fig.  2  of  theory). 

;7)  Mark  the  plumb  line  on  the  other  side. 

(8)  Complete  jack  showing   splay  cut. 

No.   14. 

Pediment  Jacks  for   Irregular  Valley   Roof*. 

Reciutred,  the  diminishing  length,  and  the  figures 

to  be  used  for  the  spiay  cut.  the  figure  to  be  marked 
on,  being  pui  last 

Main  Building.  Intersecting  Huilding. 

Span.             Rise.  Span.                 Rise. 

:{0'                   l.i'  12'                       8" 

18'                   12'  10'                       6' 

18'                   10'  18'                       8' 

21'                     9'  14'                       6'  6" 


'~.*t)nBJiftSMF^0Hii 


kn»^.au '«.  j 
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Figures  to  he  used 

for  splay  cuts. 

I^ength  of     Length  of 

ridire.       front  rafter. 
8'  1(1' 


Diminishing  Length 

of  jacks. 
20" 


TF— ■ 

— TTTF" 

TTTT 

7'  J  :{-8  • 

12'        1-2" 

J7  :?-4" 

1        1 

9'  6  5-8" 

20  1  8' 

Arcwers. 


20 


MAIN    toor    JACK5 


f 


— 1 


>«|       <«lt«y         r»«f 


,y 


6  H        Itmili    tA.*f 


/"/J^    f 
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MAIN    HOOF    JACKS    FOR    UXKQUAh    IMTCHKI) 

VALLKY    KOOF. 

Lecture. 

(1»  To  obtain  the  (llniinishiiiR  IfiiRth  of  the  jacks 
ill  the  main  foof  rtMiuiifs  out'  of  tlie  most  coinpllcated 
processes   in   this   course. 

(2.)  FiKure  1  sliows  tlte  roof  of  prol)leni  •!  in  phm. 
r.\.)  in  Figure  :'.  a  scantling  is  lying  in  the  same 
position  as  the  valley,  tlie  siiuare  applied  with  tlie 
length  of  the  ridge,  and  half  the  span  of  the  pedi- 
ment; this  shows  the  amount  to  r»'cede  for  both 
long  and  short  s|»lay. 

(4.)  To  mark  the  diminishing  length  of  these 
jacks  re(iuires  four  positions  of  the  s(|uare  which 
are  shown  in   Figs.  4  and  '>. 

(5.)  The  first  position  is  to  place  the  s<iuare  as 
in  Fig.  4,  with  the  length  of  the  ridge  and  half  the 
span  of  tlie  pediment. 

(6.)  Then  slide  to  1«"  as  shown,  whidi  will  be 
the  same  as  IG"  in  plan,  Fig.  -*.  the  other  side  will 
be  the  run  per  space  as  shown. 

(7.1  It  then  remains  to  find  the  rise  on  tliis  run. 
with  tlie  main  run  and  main  rise. 

(8  I  For  this  purpose  apply  the  s(|uare  to  a  l)oard 
as  in   Fig.  .">.  witli  the  main  run  and   main  rise. 

(Jt.»  Then  slide  to  the  run  obtained  in  Fig.  4,  and 
as  shown  in  Fig.  2.  the  rise  will  appear  at  tlie  top 
as  shown  in   Fig.  .'>. 

till.)  CoJiipare  this  position  with  Fig.  1  to  see 
how  this  run  and  rise  apply  to  the  main  common 
rafter. 
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HIP  RAFTERS. 


UNEQUAL      PITCHED      HIP      WITHOUT 
PROJECTION. 

PRGBLliM     VII. 

Figs.  1,  2  and  3  show  a  roof  of  unequal  pitch  with- 
out projection.  All  the  data  we  require  in  order  to 
lay  out  these  hip  rafters,  will  be  as  follows:  — 

Statement. 

(1)  Span. 

(2)  Distance  from  the  em.  of  the  ridge  to  the 
end  of  the  building. 

(3)  Rise. 

Essentials. 

(1)  Half  span. 

(2)  Distance  from  the  end  of  the  ridge  to  the  end 
of  the  building. 

(3)  Run  of  hip. 

(4)  Length  of  hip. 

(5)  Rise. 

(6)  Amount   to  recede  for  splay. 

Explanation. 

(1)  To  find  the  run  of  the  hip,  measure  from  10'  to 
12'.     Fig.  4. 

(2)  To  find  the  length  of  the  hip,  measure  from  run 
to  rise.     F'ig.   5. 

(3)  To  find  the  amount  to  recede  for  the  splay, 
apply  the  square  to  a  scantling  with  the  half 
span  and  end  run  10'  and  12'.     See  Fig.  6. 

(4)  Recede  the  amount  A.  for  the  long  splay,  and 
the  amount  B.  for  the  short  splay. 

Form>ila. 

(1)  Mark  the      .1.      cut. 

(2)  Mark  squai .-  .    ross  the  top. 

(3)  Mark  the  plumb  line  on  the  other  side. 

(4)  Recede  and  mark  the  plumb  line  for  the  splay. 

(5)  Mark  the  splay  on   the  top. 

(6)  Measure  down  the  length,  allowing  tor  the 
ridge. 

(7)  Mark  the  seat  line. 
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No.  15. 

Irregular  Hip  Roofs. 

Required,  Run  of  hip;  Lengtli  of  hip;  Amount 
to  recede  square  from  the  plumb  line  for  both  long 
and  short  splays. 


Distance  '^f 

ridge 

from 

Run    of 

Span. 

Rise. 

end    of    building.            hip. 

16' 

6' 

7' 

4' 
5' 

8'  11  5-16" 

16' 

16' 

8' 

6' 

10' 

13' 

6' 

7' 

9'     6  5-8" 

20' 

9' 

11' 

14'  10  3-8" 

17' 

7' 

9' 

12'     4  9-16" 

23' 

11' 

9' 

14'     7   1-4" 

19' 

6'  6" 

7' 

11'     9  5-8" 

ft 

3'  2" 

15' 

15'     4  13-16" 

32' 

12'  8" 

10' 

18'  10  7-16" 

40' 

14'  6" 

16' 

25'     7  3-8" 

Answers. 

Length  of 

Amount 

to  recede 

Hip. 

Long 

Splay. 

Short  Splay. 

10' 

9  1-4" 

4' 

1" 

"nrr 

9" 

3 

1-4" 

1  1-4" 

12- 

9  11-16" 

2 

8-12" 

1  1-2" 

11' 

3  3-8" 

2 

1-8" 

1  7-8" 

17' 

4  1-2" 

2 

1-4" 

1  3-4" 

14' 

2  5-8" 

2 

1-8" 

1  7-8" 

18' 

3  3-8" 

2 

9-16" 

1  9-16" 

13' 

5  5-8" 

2 

3-4" 

1  1-2" 

15' 

8  11-16" 

8 

1-2" 

1-2" 

22' 

8  11-16" 

3 

3-16" 

1  1-4" 

29' 

5  3-16" 

2 

1-2" 

1  5-8" 

Answers. 
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EVEN 


UNEQUAL    PITCHED    HIP    RC   >F    WITH 

CORNICE. 

Lecture. 

( 1  )  The  problem  cf  the  roof  shown  in  Plate  22, 
requires  to  be  divided  into  four  parts,  namely  these: 

(First)  The   plate. 

(Second)  The  common   rafters  for  both  sides. 

(Third)  The  hip  rafters. 

(F'ourth)   The  jack  rafters. 

(2  )  The  first  three  of  these  are  taken  up  in  order; 
the  fourth,  relating  to  jacks,  having  been  covered  be- 
fore is  merely  touched  upon,  the  application  of  the 
splav  cuts  being  shown  in  Plate  27,  and  the  rule  .or 
applying  the  square  given  at  the  end  of  the  lecture. 

(3.)  The  problem  of  the  unequal  pitched  hip  roof 
is  in  some  respects  the  same  as  the  unequal  pitched 
valley  roof. 

(4.)  In  so  far  that  we  measure  from  the  great 
run  to  the  lesser  run  on  the  square  to  find  the  run 
of  the  hip,  and  also  the  splay  cuts  are  found  in  a 
similar  manner. 

(5.)  But  one  noteworthy  difference  exists;  that 
the  iiip  jacks  may  have  a  projection,  and  the  valley 
jacks  never  have. 

(6.)  In  the  even  pitched  roof  this  was  very  little 
more  trouble,  as  the  common  rafter  pattern  answers 
for  nifrking  the  lower  end  of  all  the  jacks,  but  in 
this  unequal  pitched  hip  roof  the  pattern  for  side 
rafters  is  materially  different  from  the  end  pattern. 

(7  )  And  probably  to  lay  out  these  two  patterns, 
will  be  the  best  place  to  begin  to  lay  out  this  roof. 

(8)  In  the  foregoing  examples  there  has  been 
little  importance  attached  to  the  amount  of  the  hip 
projection,  as  in  fact  in  many  cases  it  can  be  dealt 
witii  to  better  advantage  after  the  other  rafters 
have  been  raised.  But  as  in  this  case  the  layout 
of  our  work  depends  upon  the  amount  of  the  pro- 
jection, it  is  essential  that  we  receive  a  statement 
of  the  width  of  the  cornice  as  well  as  the  rise  and 
both  runs  before  we  can  do  anything. 

( 9  )  For  example,  take  a  roof  with  a  span  of  16' 
and  a  projection  of  1'  which  makes  a  span  of  18' 
over  all. 
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(10.)   The    entire    rise    from    tlie 
to  the  top  of  tile  ridge  is  6'  6". 


top   of   tlie    facia 


(11.)  At  tlie  end  the  run  is  3'  6"  and  this  with  the 
1'  0"  projection  makes  the  entire  run  4'  6". 

(12.)  For  reasons  which  will  be  apparent,  we  will 
take  all  the  rafters  as  extending  from  the  facia  to 
the  ridge  and  lay  out  the  bird's  mouth  for  the  plate 
as  a  secondary  consideration. 

(13.)  A  diagram  showing  the  comparative  pitches 
of  the  side  and  end  rafters,  and  the  position  of  the 
bird's  mouth,  is  shown  in  PMg.  6,  Plate  23. 

(14.)  By  tins  it  will  be  seen  how  much  higher  one 
plate  is  than  the  other. 

(15.)  Otherwise  this  can  be  found  out  by  the  pro- 
jection with  the  s(iuare,  as  shown  in  Figs.  4  and  "), 
Plate  23. 

(16.)  The  first  case  is  taken  in  Fig.  4,  which  shows 
that  in  the  1'  cornice  the  rise  is  8%". 

(17.)  In  Fig.  5  the  rise  in  the  width  of  the  cornice 
is  1'  5V4".  Therefore  the  difference  is  8V2".  which 
will  be  the  amount  that  the  pfate  on  the  steeper 
side  is  higher  than  the  other. 

(18.)  Another  important  point  should  be  dealt 
with  before  laying  aside  the  (luestion  of  the  different 
plates. 

(lit.)  P''ig.  2,  Plate  22,  shows  that  the  hip  does  not 
even  pass  over  the  corner  of  the  building  at  the  face 
of  the  wall,  but  falls  a  considerable  distance  short 
on  the  steeper  side. 

(20.)  It  is  therefoit'  important  to  know  this 
amount,  as  it  designates  the  position  of  the  hip. 

(21.)  So  to  determine  how  far  thio  point  is  from 
the  facia  or  the  distance  A.  to  B.,  Fig.   2,   Plate  22. 

Ai>ply  the  square  to  a  board  as  shown  in  F'ig. 
3,  with  the  two  runs  which  are  9'  and  4'  6".  Plate 
22. 

(22.)  Slide  the  sciuare  to  1'  on  the  tongue  and  you 
have  the  triangle  similar  to  A.E.C.,  Fig.  2,  and  the 
blade  will  show  a  distance  equal  to  E.C.,  Fig.  2, 
which  is  the  distance  from  the  side  facia  to  mark 
the  end  plate. 
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(23.)  The  length  of  the  hip  is  from  the  end  of 
the   ridge   to   the   intersection   of   the    facia   boards. 

(24.)  Therefore  the  run  of  the  hip  is  from  a  point 
immediately  under  the  end  of  the  ridge,  to  the  inter- 
section of  the  facia  boards. 

(25.)  So  to  find  the  run  of  the  hip,  measure  from 
vhe  great  run  to  the  lesser  run.  in  this  case  from  D' 
to  4'  6".  which  is  found  to  be  10'  0  %". 

(26.)  With  the  run  10'  0  %  "  and  the  rise  6'  6"  the 
length  of  tliH  hip  is  11'  11  %".     See  Fig  5,  Plate  28. 

(27.)  Now  observe  that  we  have  enough  infor- 
mation to  lav  out  the  plumb  cut  at  the  point  of  the 
hip.  and  to  lay  out  the  splay,  which  will  be  the  short 
one  according  to  Fig.  4.  Plate  28.  and  also  to  measure 
the  length  and   mark  the  plumb  line  for  the  facia. 

(28.)  For  further  proceedings  see  the  formula  and 
work  movements. 

(2it.)  The  amount  to  recede  for  the  splay  cut  of 
the  end  jacks  is  shown  at  A.,  Fig.  9.  Plate  23,  and 
the  amount  for  the  side  jacks  at  K.,  the  square  being 
applied  with  the  greater  and  lesser  runs.  9'  and  4' 
6". 

(30.)  As  the  matter  of  splay  cuts  has  been  treated 
before,  we  will  just  show  the  development  of  the 
splavs  from  the  horizontal  measurements  which  will 
assist  the  student  to  comprehend  their  nature  and 
form  developments  for  himself.  See  Fig.  10,  Plate 
27. 

(31.)  Before  applying  the  rule  for  marking  the 
splav  cut  on  the  top  edge  of  these  jacks  it  will  be 
well*  to  notice  that  there  are  triangles  of  two  dimen- 
sions in  this  roof,  one  for  the  side  and  one  for  the 
end. 

(32.)  For  the  side  take  the  length  of  the  full 
lengthed  rafter  and  the  distance  from  that  rafter 
to  the  end  of  the  building,  apply  the  square  with 
these  lengths  and  mark  on  the  length  of  the  rafter. 

(33.)  P'or  the  end  rafter  take  the  length  of  the 
centre  rafter  and  the  distance  from  it  to  the  corner 
of  the  building;  mark  on  the  length  of  the  rafter. 

(34.)  The  diminishing  length  can  always  be  found 
by  working  the  rule  given  for  pediment  jacks,  i.e., 
proportion. 
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PROBLEM    VIII. 
Hip    With    Projection. 

THE    PLATE. 

The  plate  will  '  e  considered  in  the  three  different 
stages  similar  to  those  of  the  rafter  problems. 

The  requirements  of  this  problem  being  to  find 
out  the  length  of  the  end  plate  and  its  height  above 
the  side  plate. 

The  statement  for  this  problem  requires  these 
points:  — 


HIP  RAFTERS. 


I.      : 

[i  > 


The 

in  Fig 

The 

Ti.e 


entire   rise 
4.  Plate  li-- 
great   run. 
lesser  run. 


Statement, 
from   cornice 


to  ridp'  ;    see  6'  6" 


Tilt 


U) 


U) 


i;5) 


(4) 


The  width  of  cornice. 

Essentials. 
essentials   for  laying  out    the  work   are   these: 
(l)The   length   of  the   upper   plate. 
(2)    Height  above   the  lower  plate. 

Explanation. 
To  obtain  these  we  will  lirst  consider  tiie  differ- 
ence in  height,  and  for  this  purpose  will  con- 
sider the  two  common  rafters  at  their  respective 
If  a  drawing  of  this  kind  is  made  it  is  easy  to 
pitches  as  shown  in  Fig.  6,  Plate  2:;. 
measure  upon  it  the  difference  in  lie'ght  ot  these 

two  plates.  ,  , 

Now  we  are  treating  this  with  the  s(iuare  alone, 
therefore  we  will  follow  the  method  shown  m 
Figs.  4  and  .t,  Plate  2:!. 

Fir<t    apply   t''^'   scjuare   as   in   Fig.   4,   with   t  le 
gnat    run   and  th      rise,  and  slide  it   up   to  the 
width  of  the  cor    .ce,  in  this  case  showing  a  rise 
of    8%".     Secondly    apply    the    s(iuare    with    the 
lesser  run  and  rise.   Fig.   5.  and   slide  again   to 
the   width   of  the   cornice,  and   in   this   case   the 
rise   is   ITU"      This   shows   the   difference   to  be 
ITI4"    minus    8%"    which    equals    8V2"    for    the 
difference  in  height  of  plates. 
METHOD    NO.    11.    FOR    FIN'DING    THE    DIFFER- 
EVCE  IX   HEIGHT  OF  PI.ATP:S  IN  ROOFS 
OF     DIFFERENT     PITC'HES. 
(1.)   In  this  problem  the  most  important  essentials 

^^'(IsnThe   amount    that    one   plate   is   liigher   than 

the  other,  and  .,  , 

CMid)  The  distance  from  the  corner  ol  the  bui  (l- 
ing'to  the  point  at   which  the  hip  passes  over  the 

^^'r^\  Seeing  tliat  the  end  rafter  rises  so  much  more 
in  t'lie  width  of  the  cornice  than  the  side  ratter,  it 
will  require  that  the  end  plate  shall  be  just  so  much 
higher  than  the  side  plate.  •    ,  •  ,    „ 

T  ;  )  To  obtain  the  amount  that  one  plate  is  higher 
than  the  other,  we  may  proceed  as  shown  in  Figs. 
-1,  6  and  7,  Plate  24. 
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(4  )  In  V\e.  5.  the  square  Is  placed  at  the  lesser 
pitch,  which  pitch  line  Is  to  be  extended  as  shown 
by  the  dotted  lines. 

(5.)  In  Fig.  6,  the  square  Is  placed  at  the  lesser 
pltcli  Intersecting  at  the  same  point  at  the  edge  of 
the  board,  this  line  also  is  to  be  extended  as  shown 
L)y  the  dotted  line. 

(6  )  From  the  point  of  intersection.  Fig.  ..  proceed 
the  distance  of  the  width  of  the  cornice  as  shown 
by  the  1  ft.   mark.     From  this   point  erect  the  line 

(7)  On  thit  line,  the  distance  between  the  two 
pitch  lines  will  be  the  difference  in  height  of  plates. 
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No.  16. 
Irregular  Hip  Roofs. 

Rfuuired  the  rise  per  width  of  cornice,  both  for 
for  side  and  end;  the  difference  In  height  of  plates; 
and  the  distance  from  the  end  of  the  upper  plate 
to  the  projection  of  the  common  rafter  on  the  other 
side. 

Measurements  over  all:  — 


Span. 
16' 

:j(t' 

17' 


Rise. 
6' 

;>' 
i 


Distance  of 

ridge  from  end 

of  building. 

4' 

11' 

!»' 


Width  of 
cornice. 

1' 

1'  G ' 

1' 


Rise  per  width 
of  cornice. 


Amount  th. 
one  plaie  is 
higher  than 
the  other 

9" 


'r  4  3-16"  1  7-16" 
7-8"       1-2" 


Distance  from  end 

of  upper  plate 

to  projection  of 

lower  com.  rafter. 

TTTTF 


r 

1'     11-16" 
Answers. 


COMMON  RAFTERS. 
Statement. 

(1)  The  great  run  over  all. 

(2)  Lesser  run  over  all. 

(3)  Rise. 

(4)  Width  of  cornice 

Essentials  for   Both   Side   and    End    Rafters. 

(1)  Great        .  over  all. 

(2)  Lesser  run  over  all. 

(3)  Rise  over  all. 

(4)  Length  of  rafters  for  both  side  and  end. 

(5)  Width  of  cornice. 

(6)  Rise  per  width  of  cornice  in  both  cases. 


HIP  R/^'TER 


1 1 


Explanation. 
To  obtain  the  points  which  an-  not  contained  in  thf 
statement:  — 

(l8t)  The  length  of  the  rafters  will  be  found  by 
measuring  from  run  to  rise  in  the  usual  way. 
(2nd)  For  the  rise  per  width  of  cornice,  see 
Figs.  4  and  5.  Plate  23  and  Method  No.  2. 

Formula. 
This  formula  answers  for  both  side  and  end  rafter^ 
and  applies  to  the  full  length  in  both       ses. 

(1)  Mark  the  point  cut. 

(2)  Measure  down  the  entire  length,  allov  uig  fc 
the  ridge. 

(3)  Mark  the  plumb  cut  for  the  facia. 

(4)  Recede  the  amount  of  the     k  ieciion. 

(5)  Mark  the  nlumb  line  for  th»    ■   ?e  of  th'    wall. 

(6)  Mark  the  ..  pth  of  the  sizing,  A.  to  A. 
(7)   Mark  the  seat  line. 
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HIP   RAFTER. 

In  this  most  complicated  problem  it  will  be  seen 
that  there  is  a  great  advantage  v\  proceeding  as  we 
have  done  in  all  cases,  with  the  work  divided  into 
three  stages,  so  that  in  all  cases  we  shall  knovy  just 
those  points  we  mnst  have  in  the  statement,  without 
being  encumbered  with  things  that  are  not   needed. 

And  having  this  statement  we  will  proceed  to  ob- 
tain  the  essentials   for  the   work  on   the   scantling. 

For  the  statement  of  the  points  necessary  for  the 
hip  rafter  in  the  unequal  pitched  roof  having  an 
even  cornice,  the  measurements  already  given  lor 
the  common  rafter  will  be  sufficient. 

The  points  are  these:  — 

Statement. 

(1)  Rise  from  facia  to  ridge,  6'  6". 

(2)  Great  run  over  all,  9'. 

(3)  Lesser  run  over  all,  4'  6". 

(4)  Width  of  cornice,  1'. 


Essentials. 

(1)  The  entire  rise. 

(2)  The  entire  run  of  the  hip  from  the  top  of  the 
facia  to  under  the  point  of  the  ridge. 

(3)  The  length  of  the  hip  over  all. 

(4)  The  amount  to  recede  for  both  long  and  short 
splays. 

(5)  The  amount  that  the  roof  rises  in  the   width 
of  the  cornice  on  the  steep  side. 

(6)  Projection  of  the  hip. 


I'! 


Explanation. 

(1)  To  obtain  these  essentials  let  us  take  them  in 

the  order  stated. 
(*>)   The  rise  is  generally  obtained  by  measuring  the 

drawing  of  the  building  if  not  otherwise  stated. 

(3)  The  entire  run  of  the  hip  can  be  obtained  by 
measuring  from  the  greater  to  the  lesser  run. 
Fig.  2,  Plate  28. 

(4)  For  the  length  of  the  hip,  measure  from  run  to 
rise.     Fig.  5,  Plate  28. 
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(5)  The  amount  to  recede  is  found  by  applying  the 
.s(iuare  to  the  edge  of  a  scantling  as  shown  in 
Fig.  4,  with  the  greater  and  lesser  runs.  Plate  28. 

(6)  The  distance  A. A.  and  a.a..  Fig.  4  will  show  how 
much  to  recede  for  long  and  short  splays. 

(7)  To  find  the  rise  per  width  of  cornice  in  the  steep 
side,  apply  the  s<iuare  to  a  board  with  the  rise 
and  lesser  run  as  in  Fig.  :>,  Plate  28. 

Slide  up  until  the  width  of  the  cornice  on  the  tongue 
of  the  siiuare  comes  to  the  edge  of  the  board, 
the  blade  will  show  the  amount  of  the  rise. 

(8)  To  find  the  i)rojection  of  the  hip  rafter,  refer  to 
Fig.  2  in  Plate  22;  take  the  distance  H.A.  and 
the  distance  E.A..  measure  from  one  to  the  other 
which  will  be  in  this  case  from  1'  to  2'  and  will 
equal  2'  2  7-8"  as  used  in  Fig.  8  of  the  work 
movements. 

UNEQUAL      PITCHED      HIP      RAFTER      HAVING 

EVEN  CORNICE. 

Formula. 

(!)    .Mark  the  point  cut. 

(2)   Mark  s(iuare  across  the  top. 

C. )   Mark  the  plumb  line  on  ihe  other  side. 

(4)    Recede    the    reciuired    amount    and    mark    the 
second   plumb  Hue  on   that   side. 

("))   MarK  the  splay  cut  on  the  top. 

<6)    Measure  down  the  length. 

(7)  Mark  the  plumb  cut  for  the  facia. 

(8)  Slide  the  sciuare  up  and  mark  the  position  of 
the  wall  line.     See  distanc     A.  to  ('.,  Fig.  2.  Plate  22. 

(!»)    Mark  the  wall  line. 

(1(1)    Measure  down   and   mark   the  sizing  a.   to  a. 
according  to  the  common  rafter. 
( 111    Mark  the  seat  line. 
(12)    Mark  s(|uare  across  the  top. 

(1:5)    Mark  the  plumb  line  on  the  other  side  at   E., 
Fig.l.  Plate  28. 

(14)  Proceed  from  H.  the  amount  of  the  loiig  splay 
and  mark  the  plumb  line  at   F.,  Fig.  1,  Plate  28. 

(15)  Mark  tlu'  line  from  E.  to  F.     See  Plate  28  on 
the  bottom,  and  cut  on  that   line.     See   I<^ig.   1. 
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No.  17. 
Irregular   Mip   Roofs. 

Requiff^d:  The  amount  that  the  hip  recedes  from 
the  corner  of  the  building.  The  projection  of  the 
hip,  and  the  figures  to  be  used  for  obtaining  splay 
cuts. 

Distance  of 
ridge  from  end 
Span.  of    building. 

16'  4' 


2(1' 
17' 


11' 

9' 


Figures  to  be 
used  for  obtaining 
splav    cuts. 
8'         4' 


8'6"  &' 
10'  11' 
Answers. 


The  amount   that 
the  hip  recedes 

fron    the  corne.*- 

of  t1:o  build'ng 

1'  0" 


0' 


1  13-16" 
11-16" 


Projection   of 
hip. 


-8" 


2'  2  3-4' 
1'  5  1-2" 


No.  18. 


IRREGULAR   HIP   ROOFS. 

Required:    Run  of  hip,  and   length   of  hip:    meas- 
urement over  all. 

Side  run  End  run  Rise  Run  of  hip 

8'  4'             6'         8'  11  3-8" 

10'  11'             9'  I  14'  10  3-8" 

6'  6"  !»'              7'  •  11'     1  1-4' 


Length  of  hip 
10'  9  1-4" 


17'  4  1-2" 
13'  1  1-2" 
Answers. 
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STAIRS. 
Lecture. 

(1.)   The   height   to   be  climbed   is  called   the   rise. 

(2.)   The  distance  to  be  travelled  is  called  the  run. 

(3.)  The  right  way  to  consider  stairs  is  always 
to  think  of  the  treads  and  risers  first. 

(4.)  If  the  treads  and  risers  are  properly  designed, 
the  strings  can  then  be  arranged. 

(5.)  Fig.  1  shows  the  lines  representing  the  top 
of  tlie  treads  and  the  face  of  the  risers. 

(6.)  Figure  2  shows  the  s(iuare  applied  to  one  of 
the  strings  with  7  inch  rise  and  8  incli  go. 

(7.)  Figure  ?.  show  i  a  section  through  the  treads 
and  risers. 
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,8  t  It  win  have  been  seen  that  the  theory  of  this 
svs?em  is  princlpaUy  in  connection  with  the  essen- 
tials. 

,!,  ,  The  statement  is  merely  the  order  tor  the 
article  required  and  contains  nothing  more  than  a 
description  of  what  is  wanted. 

,10.,  The  formula  consists  of  a  set  of  r^lJ^ 
the  physical  performance  of  a  -ertatn  piece  ot  NvorK. 
,11)  Hut  the  essentials  require  thought  judg- 
ment and  decision,  the  faculty  lor  design  and  urt 
s  ore  of  information  which  makes  a  »'»»/•"»  '•,':J 
to  handle  the  cases  which  come  before  Inm  undet 
Ln  theif varying  conditions,  and  virtually  to  arrange 
his  own  formula  for  carrying  "t  out. 

,VM    It    will    oe    noticed    that    in   plain    stairs    tie 

chlet'essentVals  are  the  height  of  each  r-.ser  and  the 

width  of  each  go.  ,     ,  ,  ,    ,,,« 

n■^  )    How  often  will  you  hear  it   remarked  b>     he 

nn  ni    ated    "l   wish   1  could   figure  out   these  Hnuis. 

the  same  time  he  does  not  recognize  that  he 
c.;;fet-  ditncui;^  belore  him  does  not  lie  in  the  ..uestioii 
of  the  figures.  . 

,14)  The  greatest  mathematician  in  the  counti> 
would  be  at  a  loss  to  figure  out  a  ^^^^  »» .^I^^'^'  ,  f, 
did  not  understand  the  leading  principles  uhich 
govern  the  design  of  stairs. 

,1.5  )   m   ,his  case  calculation  is  servant  to  design, 
and  an  indespensable  servant  at  that. 

,16.)  Tlie  design  of  stairs  is  embodied  m  this  o.u. 

sentence.  .  *,..,. ,i\< 

i^- \  To  decide  the  number  of  risers  and  ti.aas 

acl'ordin,    tfu';  best  rise  and  go  that   can  be  ob- 

'"''.Ts'^)    For  this  purpose  we  make  use  of  Arithmetic. 

.l!,;,   Assuming  a  certain  number  ^^  ];'^;;[^  J  ^^1^ 

it   out   and  see  if  it   gives  a  suitable  1^    f  J^«  ^.^ '^^  . 

cas^:  and  to  demonstrate  the  e^itrai  tact  let  u.  take 
the  two  extremes. 
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(22.)  First  let  us  assume  that  there  will  be  six 
risers  that  will  give  a  rise  of  16"  and  a  go  of  1!>  3-16". 
No  one  would  have  such  a  rise  as  that  unless  for  a 
fireman's  ladder.  Secondly,  let  us  fly  to  the  other 
extreme,  and  try  it  out  with  20  risers,  which  would 
give  a  rise  of  4  7-8"  slack  and  a  go  of  .5  1-16"  slack. 
Xo  one  would  have  such  a  stair  as  that. 

(2.3.)  Now  the  object  of  stating  these  extremes  is 
this,  that  we  know  that  the  correct  number  must  be 
somewhere  between  them,  and  our  object  is  to  avoid 
the  extreme  in  either  direction. 

(24.)  Therefore,  if  a  man  were  to  figure  out  every 
case  bes.ween  these  two,  one  •'  them  would  be  the 
right  one,  and  having  all  thest  examples  before  him, 
he  could  surely  decide  which  he  would  choose  to 
have. 

(25.)  See  therefore  how  impossible  it  is  for  a  man 
to  decide  a  question  unless  the  case  is  laid  before 
him. 

(26.)  Hut  we  have  a  shorter  method  of  laying  out 
our  case  than  the  one  stated,  though  it  is  based  on 
the  same  principle,  instead  of  beginning  at  the  out- 
side, we  begin  at  the  centre. 

(27.)  As  7"  is  a  very  serviceable  riser  we  try  it 
out  with  7"  in  this  way. 


(28.)  8    feet    equals    96 


7)96(13 

7 


inches.  7  inches  goes  in- 
to 96  inches  thirteen 
times.  So  we  assume  13 
for  the  number  of  risers.  5 


26 
21 


(29.)  This  gives  a  riser  13)96(7 

91 
of  7  3-8".   The  treads  are , 


always  one  less  in  num- 
ber than  the  risers.  There- 
fore there  will  be  12 
treads  of  8",  which  will 
most  probably  be  our 
choice. 


Ans. 
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8!> 


(30.)   mit  to  make  sure    12)!t6(8 

!t6 

of  this,  take  one  less  riser      

and  see  the  result.  In  this   ll»tt6(8 

case    we   have   a    riser   of 

8"  and  a  go  of  8  :i-4"  bare.         U 

48 
8 


Ans.    8" 


Ans.  8  11-16 
or     8  :')-4  bare. 


(31.)  Again  try  one 
more  than  the  first 
case  which  will  be  14 
risers. 


11)128(11 
11 

18 
11 


14)!t6(6 
84 

12 
16 

72 
12 

14)192(13 
14 

52 
42 


i:',)!t6(7 
!)1 


Ans.  6  7-8 


16 

13)80(6 
78 


Alls.    7  3-8 


Which  gives  a  riser  of  6  7-8"  and  a  go  of   .   o-8  . 

(32.)  Now  set  them  in  order  as  below  and  com- 
pare them. 

(33.)  And  as  a  rule  there  ',  ill  be  no  trouble  in 
deciding  which  one  to  use 


No.  of 
Risery. 

12 

13 

14 


No.  of 
Treads. 

11 

12 

13 


Height  of 
each    Riser 

8" 

7  3-8" 

6  7-8" 


Width  of 
each    go. 
8  3-4" 
8" 
7  3-8" 
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NKVVKI.   POSTS. 

(1.)  To  a.HC«'rtaiii  wlu-n'  to  mark  th»'  sIiouIcUt  lliu' 
of  tlu'  string  draw  tlu*  riser  line.  H..  rlglit  up  atro^n 
tlie  siriiiK,  Fig.   I. 

(!'.)  From  H..  at  a  distance  of  lialf  tlie  tlilcliness 
of  tile  post,  draw   tlie  line  for  tlie  back  of  the  newel 

Jiost. 

i:!.)  In  the  excercise  tlie  thickness  of  the  rail  is 
given  and  the  width  of  the  string,  also  the  thickness 
of  the  shoe.  I'hese  are  to  be  considered  as  set  in 
the  stairs  and  their  perpendicular  depth  taken. 
The  baluster  loses  in  l<>ngtli  the  amount  of  the  splay 
at  one  end,  which  amount  increases  according  to  its 
thickness,  therefore,  the  amount  i.<  stated  in  llie 
exercise  sheet. 

Formula. 

(4t    Hegin   to  lay  out   from  the  top  of  the  post. 

(o)   Mark  the  space  occupied  liy  the  rail  A.,  Fig.  '>. 

(6)  Measure  down  the  lengtii  of  the  baluster  U. 
iiiinus  the  splay  on  one  end. 

(7»  Mark  the  thickness  of  the  shoe  F.  and  descend 
the  distance  E.  to  the  top  of  the  tread. 

(8)  Lay  out  the  tread  E.  and  the  riser  ii.,  the  face 
of  the  riser  being  the  centre  of  the  post. 


No.  19. 

Newel  Posts, 

Re(!uired:    The  length   from  the  top   of  the   rail  to 
the  bottom  of  the  string. 

Tliickness  IJalusters 

Rise.  Go.         of    rail.         Length.         Thickness 

8"  7"  2"  22'  7-S" 

7  1-2"      8  1-4'  2   1-2-         18"  7-8" 


Thickness 

Width   of 

Length  of 

of    shoe. 

string. 

newel     post. 

1-2" 

Iti" 

:j'  4  :J-8" 

3-4" 

r 

:r  4  1-2" 

5-8" 

10" 

2'  11" 

Answers. 
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PLAIN  STAIRS  PIIOHUKM. 

K«r  tlu'  statement  o(  plain  stairs  there  are  certain 
th  .  gs  whio     cati  hardly  be  sai.l  to  be  m'cessary.  I. 
yet   M,eV  form  a   part  oi  the  Inrornuitlon   which   xNe 
must  hi'ive  In  order  to  build  stairs. 

It  Koes  without  saving  that  the  strings  and  treads 
..  t  ^  •.8"  the  risers  7-8'.  that  the  stairs  will  be 
:  ,' d  'and  ihar  the"  "rl'ng  \vlll  In.ersec-t  with  .he 
Lse  -It  the  top  and  bottom,  that  the  upper  floor  n%11 
be  m'ed  with  a  nosing  and  that  the  n-v;l  PO^'-^  ^"^ 
rail  will  be  made  to  conform  to  the  situation. 

Statement. 

a.)   Rise  from  floor  to  floor. 

,2.)  Run  from  face  of  top  riser  to  face  of  bottom 
riser. 

Ci.)  Width  ov-M-  all  from  outside  of  one  string  to 
the  outside  of  the  other. 

Essentials. 
(1.)    Height  of  each  riser. 
(2.)   Width  of  each  go. 
C'..)   The  depth  of  the  plinth  of  the  base. 

,4.)  The  distance  from  the  ""«i''«^.  1"  ,,^,*J^^  ^.'f^e 
edge  of  the  string,  or  the  distance  ot  the  sizing  Ime 
from  face  edge  of  the  string. 


FORMULA  FOR  PLAIN  STAIRS, 

(1.)   Mark  the  sizing  line  on  the  string  ^Va"  from 
the  face  edge. 

(2.)   Apply  the  square  with  the  rise  and  run  to  the 
sizing  iine  as  in  Fig.  2. 

(3.)   Apply  the  tread  templet  to  mark  the  housing. 

(/      Apply  ihe  riser  tt-mplet. 
•>     Gage  the  bottom  edge  of  the  string   Vz"  for 
tht   Jepth  of  the  housing. 
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No.  20. 

PLAIN    STAIRS. 

Required,  to  calculate  the  number  of  risers  and 
treads,  and  to  arrive  at  the  most  suitable  height  of 
riser  and  width  of  tread. 


Rise. 

8' 

9' 

10' 
8'6" 
9'6" 

10'8" 

11'8" 

12' 

16' 
5'3" 
4'2" 


Run 

9'       7-8' 

10'    7  1-2' 
i:V  10  " 
9' 11" 
W  10  " 
15'    9" 

7  1-2" 

6" 

8" 

8" 

3" 


Number  Number  Height  Go    on 

of              of  of  each 

Risers.  Treads,  each    Riser.  Tread. 

14               1-3  6  7-8"  8  3-8" 


16' 

17' 

21' 

.5' 

4' 


16 

1'^— 

6  3-4" 

8  1-2" 

17 

16 

7  1-16" 

10  3-8" 

1.5 

14 

6  13-16" 

8  1-2" 

17 

16 

6  23-32" 

10  3-8" 

19 

18 

6  3-4" 

10  1-2" 

20 

19 

7" 

10  1-2" 

21 

20 

6  27-32" 

10  1-2" 

27 

io 

7  1-8" 

10" 

9 

8 

( " 

8  1-2" 

7 

6 

7  5-32" 

8  1-2" 

Answers. 


WINDING    STAIRS. 

(Note)  The  stairs  should  be  designed  before  the 
building  is  put  up.  and  the  calculations  must  be  made, 
and  the  measurements  decided  upon  before  the  joist- 
ing  is  done. 

(1.)  Draw  a  full  size  plan  as  shown  in  P^igure  6, 
Plate  31,  developing  the  elevations  on  each  side,  and 
marking  the  strings  on  these  elevations  as  shown 
in  doted  lines. 

(2.)  Cut  all  the  pieces  of  the  string  so  that  they 
correspond  with  the  drawing,  and  carry  the  marks 
on  to  them  from  the  drawing  for  the  treads  and 
risers. 

(3.)  Usually  it  is  best  to  set  the  upper  piece  of 
the  string  first  and  set  the  next  one  against  it  and 
so  •  down  the  stairs  setting  each  piece  against  the 
on^  above  it. 

When  there  are  three  winders  in  a  quarter  turn, 
the  width  of  the  tread  at  the  centre  on  the  line  of 
travel  will  be  equal  to  a  little  less  than  a  quarter  of 
the  width  of  the  stairs. 

In  this  we  are  assuming  that  the  line  of  travel  is 
on  a  line  struck  from  the  centre  of  the  newel  with 
a  tramell  half  the  length  of  the  tread. 
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No.  21. 

STAIR  WINDERS  QUARTER  TURN. 

Reciuired,  to  calculate  the  number  of  risers  in  the 
entire  height  and  to  decide  upon  a  number  that  will 
allow  of  the  most  suitable  rise  and  go  that  can  be 
obtained  throughout  the  stairs. 

Width     Entire  Entire  Height  Width  Entire  Number 

of  of     number 

each       each         ol  of 

riser    plain  go  risers  winders 
6'  T-8"     8  11-16"     14  -^ 


length 

Of 

of 

wall 

rise 

well 

2'8  3-4" 

8' 

10' 

3' 

10' 

11' 

3'6' 

1()'6" 

12'T" 

8  23-32"     15 
7  25-32"     18 

Answers. 


No.  22. 
STAIR   WINDERS   HALF  TURN. 
Required,  to  calculate  the  number  of  risers  in  the 
entire  height  and  moderate  them  so  as  to  arrive  at 
the  best  proportion  between  the  height  of  the  risers 
and  the  width  of  the  treads. 


Run  of  plain  Height 

Width       ~tiir-                           «f  •■'    ""  "  1 

of    Below       Abov*' Kntire  ♦■iU'h  <()mmoii  ot  ,  ot 

wJu  ,u,„           turn  height    ri._er«  trea.l^^ w:n,lers  risers 

6'     3'1'        2'3  3-4"  8'2"        7"  '■*  1-4  6  14 

•>'4  7-8"  4'9  3-4"  9'4"       8"  ;»?>-»"  4  14 

3'4"         y'4  1-2"  7  1-2"  8"  5  lo 


4' 
5' 


2'8' 


Answers. 
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PURLINS. 
Miter  Ci  .  for  the  Purlins  in  the  Even  Pitched  Roof. 

Method  1. 
Lecture. 

(1.)  All  that  is  necessary  is  to  mark  an  end  view 
of  the  purlin  on  a  board.     A.B.,  Fig.  1- 

(2.)  Mark  the  plumb  line  of  the  common  rafter 
CD. 

{?,.)  Mark  a  s(!uare  line  on  the  timber  Fig.  1'  and 
r.  cede  the  distance  A.  e(!Ual  to  A..  P'ig.  1. 

(4.)   Proceed  to  the  adjacent  side,  Fig.  :'.. 

(5.)   Proceed   the   distance   B.   equal   to   B.,    Fig    I. 

(6.)  Each  pair  of  opposite  sides  will  be  laid  k  t 
with  the  same  angle. 

Miter  Cut  for  the  Purlins  in  the  Even  Pitched  Roof. 

Method    2. 

(7  I  It  is  a  generally  accepted  rule  that  to  mark 
the  miter  cut  of  a  purlin  the  tigures  to  be  used  on 
the  scuare  are. 

(S)  (First)  For  the  face  that  the  rafters  lie  on, 
apply  the  length  and  run  of  the  common  rafter  and 
mark  on  the  length,  and  for  the  opposite  side  the 
same. 

(9  )  ( Secondly )  F'or  the  other  face  at  right  angles 
to  tills,  applv  the  length  and  rise  of  the  common 
rafter  and  mark  on  the  rise,  and  on  the  opposite  side 
the  same. 

(10)  The  first  of  these,  it  will  be  noticed,  is  the 
same  as  the  cut  for  the  roof  boards  and  lies  m  the 
same  position. 

,  il  )  The  second  of  these,  which  is  the  angle  for 
the  side  of  the  purlin  which  faces  towards  the  ridge, 
if  formed  bv  applying  the  square  with  the  rise  and 
length  of  the  common  rafter,  and  this  is  the  one 
which  is  so  difficult  to  see. 

{V2.)  Its  chief  peculiarity  lies  in  the  obscure  po- 
sition of  this  triangle. 

(13  )  As  has  been  stated  before,  when  an  angle  is 
to  be  laid  out,  the  first  thing  to  be  done  is  to  look 
for  the  triangle  and  ascertain  the  length  of  its  sides. 
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(14.)  Now  at  first  sight  it  does  not  appear  tliat 
there  is  any  triangle  which  may  be  applied  to  mark 
this  cut. 

(15.)  Hut  as  it  has  been  already  stated  that  the 
square  applied  with  the  rise  and  length  of  the  com- 
mon ratter  will  mark  this  angle,  let  us  proceed  to 
describe  its  position. 

(16.)  To  do  this  we  have  to  assume  an  unreason- 
able condition  of  affairs,  which  will  be,  that  a  purlin 
of  10"  square  is  to  be  placed  in  an  even  pitched  roof 
with  a  span  of  16'  nnd  a  rise  of  6'. 


(17.)  Fig.  5  shows  an  elevation  of  this  roof  and 
Fig.  S  shows  an  end  section  of  the  purlin  as  set  at 
the  angle  that  it  would  occupy  in  the  roof. 

(18.)  It  will  be  seen  that  the  side  being  10'  on 
which  the  rafters  lie,  the  amount  to  recede  on  that 
side  for  the  splay  will  certainly  be  8',  so  that  side 
contains  the  triangle  of  8'xlo'. 

(19.)  This  side  can  be  laid  out  with  the  same  angle 
as  the  roof  boards,  with  8"  and  10"  and  mark  on  the 
8"  side. 


(20.)  Follow  over  the  oth^r  side  marked  B.,  Fig  12, 
this  also  is  10". 

(21.)  Now  observe  that  this  side  projects  inward 
6",  see  Figs.  8  and  10  which  snow  that  to  mark  the 
face  B.,  Fig.  10  we  must  recede  6". 


(22.)  Therefore  the  triangle  marked  E.,  Fig.  10 
must  be  10'  by  6'. 

To  prove  this  proceed  to  Figs.  1.3  and  14  and  see 
how  the  s(iuare  applies  to  these  angles. 

(23.)  From  this  development  it  can  be  seen  how 
this  triangle  always  containing  the  rise  and  length 
of  the  common  rafter  applies  to  the  upper  face  of 
the  purlin. 

(24.)  The  same  principle  applies  to  hoppers,  though 
Its  application  appears  different. 
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No.  23. 

PURLINS. 

Required,  the  figures  to  be  used  to  mark  the  two 
sides,  putting  the  ones  to  be  marked  on  first. 

Figures  to  be  used  FMgs.  to  be  used 

for  the  side  that  for  the  side 

the  rafters  rest  on.  facing  the  ridge. 

8"              10"  6"        10" 


;pan. 

Rise 

16' 

6' 

16' 

1 

16' 

8' 

13' 

6' 

20' 

it' 

17' 

( 

-F— ToT?''" 

8"             11 .5-16" 
6  1-2"         8  10-12" 
10"             13  7-16" 
8  1-2"       11" 

1 ' 
8' 
6' 
i«' 

1 

10  5-8" 
11 .5-16" 

8  10-12" 
13  7-16" 
11" 
Answers. 

HOPPERS. 

Mitre   Joint. 

Lecture. 

■1.)  It  is  of  little  or  no  use  to  give  a  rule  for 
doing  a  certain  thing,  or  a  formula  for  a  certain 
operation,  without  giving  the  analysis,  or  explanation 
of  the  reasons  why  that  formula  brings  the  required 
results. 

(2.)  Now  it  will  probably  be  plainly  understood 
how  the  square  was  applied  to  the  purlin,  and  by 
what  means  the  lengths  used  were  obtained. 

(3.>  Assuming  that  ground,  let  us  proceed  to  the 
hopper  problem.  With  Fig.  8  of  the  purlin  problem 
as  our  Fig.  1,  let  us  consider  that  we  cut  a  board 
off  at  A.,  which  we  will  assume  already  has  the  miter 
cut  on  it  for  the  purlin. 

(4.)  Now  let  us  state  that  we  want  a  hopper  of 
these  dimensions. 

4'  wide  at  the  top. 

8"  deep. 

With  a  flair  of  6",  and  mitered  at  the  corners. 

(5.)  Essentially  this  will  require  boards  10"  wide. 

(6.)  Now  make  use  of  the  board  that  was  cut  off 
the  purlin,  and  you  will  find  that  it  has  the  correct 
miter  for  the  hopper. 

(7.)  Therefore  the  figures  lo  be  used  would  be  the 
same  as  they  were  for  the  purlin. 
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(8.)  Now  suppose  that  we  had  received  this  order 
for  the  hopper  and  had  not  first  met  with  the  purlin 
problem,  how  are  we  to  find  our  figures  on  the  sciuare 
to  use  for  tlie  miter  of  the  hopper? 

(9.)  Looli  at  tlie  plan  of  the  hopper.  I'Mg.  .',.  the 
6"  flare  shows  from  A.  to  H.  so  we  know  that  a  tri- 
angle of  6"  and  lo"  lies  in  the  corner  at  C.D.E.  There- 
fore the  s(iuare  with  6"  and  10"  will  mark  this  angle 
on  the  face  of  the  board. 

(10.)  The  other  triangle  for  the  cut  on  the  edge 
of  the  board  is  not  so  easy  to  show,  and  there  is  no- 
thing in  this  case  so  plain  to  be  seen  as  there  was 
when  we  got  this  cut  for  the  purlin  in  the  hip  roof, 
which  was  the  same  as  for  the  roof  boards. 

(11.)  But  to  see  where  it  lies  look  at  the  elevation 
drawn  at  C.F.G.,  Fig.  -',  where  the  width  of  the  board 
is  taken  sciuare  from  the  face  of  the  hopper  in  the 
form  of  a  rafter. 

(12.)  Then  look  at  the  plan  C'.G.,  Fig.  3.  where  a 
square  is  formed,  8"x8"  being  the  amount  of  the 
depth  of  the  hopper. 

(13.)  Imagine  a  triangle  on  this  corner  which  will 
be  10"x8",  F.C.J. ,  where  C.F.  and  H.F.,  Fig.  3  will  be 
two  rafters  raised  to  the  elevation  of  F.G.,  Fig.  2. 

This  triangle  of  the  height  of  the  hopper,  8",  and 
the  width  of  the  side  of  the  hopper,  10 ",  will  mark 
the  miter  as  applied  with  the  square. 

(14.)  Therefore  now  recognize  that  the  depth  of 
the  hopper  8.  C.K..  Fig.  2,  and  the  width  of  the  side, 
10",  C.D.,  will  mark  the  miter  cut  on  the  edge  of  the 
board. 

(15.)  So  to  carry  this  on  into  further  examples 
so  as  to  form  a  rale  independent  of  the  purlin  formula 
we  will  treat  it  in  the  three  stages. 


Statement. 
Span. 
Depth. 
Flare. 

Essentials. 

Span. 

Depth. 

Flare. 

Width  of  side. 
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Explanation. 

(1)  TlU'  one  osspiitial  wljicli  ut-  liavp  to  find  is  tho 
width  of  till'  sidf. 

(2)  This  can  be  found  by  measuring  from  the  depth 
to  the  flare,  or,  as  it  may  often  liappen  that  the 
widtli  of  the  side  is  given  instead  of  the  height, 
and  the  height  can  be  obtained  by  applying  the 
rule  to  the  s(|uare  at  the  Hare  with  the  width  of 
the  side  to  find  the  depth.     Fig.  4. 

Formula. 

(1.)  Apply  the  s(|uare  to  the  face  of  tlie  board 
with  the  wid*h  of  the  board  and  the  flare,  marlv  on 
the  flare. 

(2.)  Apply  the  square  to  the  edge  of  the  board 
with  the  depth  of  the  hopper  and  the  width  of  the 
side,  mark  on  the  side. 


No.    24. 

Examples. 

Required:    The    width   of   the   side   and    figures    to 
be  used  for  marking  both  angles. 

Figs,   to  Figs,   to 

be  used  be  usee" 

to  mark     Side   to  to  mark    Side   to 

the  edge,  mark  on.  the  face,  mark  on. 
10'                  8"  lO"  d" 


Depth.  Flare. 
8"  6" 

8"  7" 

10"  9" 


10  5-8" 
13  7-16" 


8" 
10" 


10  5-8' 


IV 


Answers. 
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IIOPF^EHS     BUTT   JOINT. 

Lecture. 

(1.)  In  this  exaiiiplf  we  will  take  a  hopper  8"  deep 
with  a  flare  of  :5  .  To  find  the  width  of  the  side  of 
the  hopper,  measure  from  8"  to  ^^^^,  which  will  be 
8^".     Fig.  5. 

(2.)  Looking  down  upon  the  triangle  A. B.C.,  Fig.  2, 
we  see  a  triangle  :r'x:5".  Bu.  .ve  know  that  from  A. 
to  B.  when  we  take  it  down  the  slope  of  the  side  of 
the  hopper  is  the  width  of  the  side  of  the  hopper, 
8  V2",  therefore  we  have  a  triangle  8V2"x3",  so  these 
will  be  the  figures  to  use  for  the  face  cut  for  the 
hopper  sides.     F'ig.  6. 

(.3.)  To  find  the  figures  to  be  used  for  the  butt  cut 
Is  a  matter  of  deeper  consideration,  and  for  this 
purpose  let  us  look  at  the  position  of  the  triangle 
from  which  we  obtain  our  lengtus. 

(4.)  In  Fig.  3  the  square  is  placed  with  the  depth 
and  flare  of  the  hopper  8"  and  3"  to  mark  the  line 
A.B.,  which  coincides  with  A.B..  Figs.  1  and  2. 

(.5.)  In  Fig.  4  the  square  is  placed  along  that  line 
with  SVi"  at  the  side  of  the  board;  the  other  side  will 
show  22  5-8". 

(6.)  Now  we  observe  that  this  triangle  in  Fig.  4 
Is  the  same  as  B.A.D.,  Fig.  1  and  that  the  line  A.D., 
Fig.  1,  which  is  in  a  plane  with  the  edge  of  the 
hopper  side  and  intersects  with  the  base  line  at  a 
distance  of  22  5-8". 

(7  Now  turn  to  Fig.  2  and  draw  a  line  from  B. 
in  line  with  the  inside  bottom  edge  of  the  hopper 
proceeding  to  D. 

(8.)  Next  draw  a  line  from  C.  to  E.,  Fig.  2  in  line 
with  I  he  top  Jge  of  the  hopper.  It  will  be  noticed 
that  these  uiies  are  3"  apart  and  that  the  triangle 
D.A.r.  (being  taken  in  the  plane  A.D.,  Fig.  1)  will 
be  3'x22  5-8". 

(9.)  The  line  CD.,  Fig.  2  will  be  in  a  plane  with 
the  inside  face  of  the  hopper  the  same  as  C.B. 

(10.)  So  whenever  this  is  understood  the  rule  be- 
comes simple. 

(11.)  And  now  10  reduce  this  theory  to  a  short  rule 
we  will  take  it  in  the  three  sta.-'S. 

(12.)  By  arithmentic  all  these  lengths  can  be  found 
by  working  tha  formulas  given  here. 

To  find  the  width  of  the  side:— Extract  the  square 
root  of  the  sum  of  the  square  of  the  rise  and  the 
square  of  the  run. 

3x8-81/2" 
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To  find  the  length  o(  the  line  A.U..  work  the  fol- 
lowing proposition:    - 

:5:8  =  8  1/2  :  A.U. 
85 
8 

:}(680(22.«66-Ans.    liL'  5-8" 
6 


8 
6 


20 
18 

20 
18 


20 


18 

Statement. 
(1.)   Depth  8". 

(2.)   Width  across  the  top  2'  « '. 
(3.)    Width  across  the  bottom  2'. 

Essentials. 
(l.»   The  rise  which  is  the  depth  8". 
(2.)   The  run  or  flare  which  is  e(iual  to  half  the 
ditTerence  between  the  width  of  the  top  and  width 
of  the  bottom.  ?,". 

•  3.)  The  width  of  the  side  8  1-2". 
(4.)   The  length  A.U..  Figs.  4  and  1. 
Explanation. 

(1)  To  find  the  amount  of  the  run  subtract 
lesser  width  from  the  greater,  and  divide 
remainder  by  2,  thus  2'  6"— 2' =  6". 

(2)  To  find  the  width  of  the  side,  measure  from  run 
to  rise.  Fig.  a. 

(3)  To  find  the  length  of  the  line  A.H.,  apply  the 
square  with  the  rise  and  run  and  marl<  the  line 
B.A.,  Fig.  3. 

(4»  Then  apply  the  s(iuare  with  8  1-2"  to  the  same 
line  and  the  line  A.D.  will  be  22  5-8". 
Formula. 
(1.)   Apply  the  square  with  the  flare  and  width  of 
the  side  to  mark  the  face  cut. 

(2.)   Apply    the   square    with    the    run   3"   and    the 
line  A.D.  to  mark  the  butt  joint. 


the 
the 


HOF'PKKS 


105 


F/gf: 


No.   25. 
HOPPERS. 
Miter    Joint. 
Rp(|uired:    The   width   of  the   side   and   the   figures 
to  he  used  tor  the  marking  of  the  cuts. 

Figures    to  Figures 

Width    he   used  to  be 

of     for  marlving        used  for  marking 
Dentil.   Flare.  Side,     the  facu. 

8  6"     Itf  6"       10" . 

12"        5"     13"         iT^      TF  Tr     W 

14"       Vr     18  716  ■'12"       18  7-16"  14"     18  7-16" 


the  edge  of  board. 
8"     10" 


Answers. 


wm 
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No.  26. 
BUTT   JOINT. 
Required:    The  angle  for  the  face  of  the  board  and 
the  angle  for  the  butt  joint. 

Width  Figures    to  P^igures 

be  used  to  be 

of     for  marking       used  for  marking 
Depth.  Flare.  Side,     the  face.         the  edge  of  board. 


8" 

8" 
14' 


8  1-2"     3' 
10" 


18  7-16"  12"     21  1-2" 
lO"  6"     13  5-16" 


I  6" 

12"     18  7-16"\l2"        8  1-2"       3"     22  5-8" 


Answers. 
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COMPUTING     THE     HEIGHT     OF     RISER     AND 

WIDTH   OP^  GO   IN  STAIRS   BY   MEANS 

OF    THE    STEEL    SQUARE. 

Lecture. 


(1.)  This  is  certainly  an  unusual  style  of  problem, 
the  very  simplicity  of  it  seems  to  rob  it  of  any 
marked  features  by  which  to  describe  it. 

(2.)  It  is  a  case  of  simple  proportion  and  the  one 
foot  on  the  blade  has  nothing  whatever  to  do  with 
the  run  or  tread  of  the  stair,s.  It  is  merely  a  con- 
stant which  we  have  adopted,  as  working  so  well 
with  the  scale  of  one  inch  to  the  foot. 

{?,.)  There  is  nothing  complicated  about  it  at  all 
once   you   grasp    the   eftect    of   the    change   of   scale. 

(4.)  As  one  foot  is  to  seven  inches,  so  one  inch 
is  to  seven  twelths.  In  the  first  place  we  set  the 
bevel  at  12"  and  7  ".  This  is  no  combination  of  rise 
and  run  and  has  nothing  whatever  to  do  with  the 
run  as  yet. 

(5.)  Now  imagine  the  square  at  1"  and  7-12",  the 
bevel  would  be  at  the  same  angle,  therefore  the 
proportion  would  be  the  same. 

(6.)  We  now  wish  to  find  out  how  many  times 
this  7-12"  will  go  info  the  !•  1-2"  which  represents 
the  height  of  the  stairs. 

(7.)  For  this  purpose  slide  the  square  to  2",  the 
tongue  will  show  14-12"  or  two  risers  at  the  one 
inch  to  the  foot  scale. 

(8.)  Three  inches  will  show  21-12"  and  so  on  till 
we  reach  16'"  on  the  blade,  and  It  4-12"  on  the 
tongue,  leaving  a  remainder  of  2". 

(9.)  We  have  proved  by  this  process  how  the  rule 
of  division  is  worked  by  the  steel  square. 

(10.)  The  next  step  will  be  to  assume  the  po- 
sition in  which  the  proportion  is  perfect,  which  is 
that  as  9'  6 "  is  to  16  to  the  height  of  one  riser  is 
to  1'. 

(ll.;>  This  gives  us  the  opportunity  to  return  to 
full  size  and  place  the  bevel  at  1'  on  the  blade. 

(12.)  The  square  will  now  read  1'  on  the  blade  and 
the  height  of  one  riser  on  the  tongue. 
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SPLAY  CUTS  F'OR  HIP  AND  VALLEY  RAFTERS. 

(By  the  Steel  Square  Method.) 

Lecture. 

(1.)  It  was  mentioned  in  the  lecture  on  hip 
rafters  that  the  work  of  laying  out  hip  rafters  was 
in  the  three  planes. 

(2.)  At  that  time  only  two  planes  were  made  use 
of.  the  third  being  left  over  till  later  in  the  course, 
and  this  we  are  now  about  to  take  up. 

(3.)  As  was  then  stated,  the  first  of  the  planes 
was  horizontal  at  the  level  of  j  late  involving  the 
plates  and  the  base  line  of  the  hip  triangle. 

(4.>  The  second  plane  is  vertical  and  involves 
the  hip  triangle  which  consists  of  the  base  line  (or 
run),  the  perpendicular  (or  rise),  and  the  hip  itself. 

(5.)  The  third  plane  is  in  line  with  the  back  of 
the  hip  which  we  will  proceed  to  locate. 

(6.>  For  this  purpose,  in  the  plan  Fig.  1,  Plate  38, 
beginning  at  C.  draw  the  line  CD.  which  cuts  the 
plate  A. 13.  at  the  centre,  and  proceeding  to  D.  makes 
E.D.  equal  to  (\E. 

(7.)  From  the  corner  of  the  building  at  B.  at 
right  angles  to  the  hip,  draw  the  line  B.D. 

(8.1  This  will  be  at  right  angles  to  the  run  of  the 
hip.  As  seen,  these  lines  form  a  right  angled  tri- 
angle, the  right  angle  being  at  B. 

(!♦.)  And  not  only  is  this  line  B.D.  at  right  angles 
to  the  run  of  the  hip  as  seen  by  the  position  of  the 
s(iuare,  but  it  is  at  right  angles  to  the  hip  itself. 

(10.)  For  this  purpose  suppose  the  end  of  the 
blade  to  be  raised  up  till  it  lay  on  the  back  of  the 
hip,  it  would  then  be  in  Mie  thirvi  plane.  This  plane 
takes  in  the  line  B.D.,  tne  hip,  and  the  line  drawn 
from  the  point  of  the  hip  to  the  point  D. 

(11.)  Now  observe  that  the  line  D.C.,  Fig.  1,  Plate 
38  is  in  line  with  the  ridge  and  therefore  in  line 
with  the  splay  cut  of  the  hip. 

(12.)  This  is  the  acute  angle  of  our  triangle  with 
sides  the  length  of  the  run  of  the  hip  and  the  length 
of  the  hip. 

(13.)  Seeing  where  this  triangle  lies  with  the  hip 
length  1$.  to  C.  and  the  run  length  B.  to  D.  and  C.B. 
D.,  Fig.  1.  Plate  38,  this  triangle  is  in  the  third  plane. 

(14.)  So  taking  for  example  the  roof  with  16' 
span  and  6'  rise  the  hip  run  was  11'  3  3-4"  and  the 
length  of  the  hip  is  12'  9  11-16  ,  so  in  Fig.  2  of  Ihe 
work    moNements    those    are    the    figures    used,    and 
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the  12'  10"  side  gives  tlie  correct  splay  for  an  even 
pitched  hip  or  valley  rafter  of  this  span  and  rise. 

(15.)  Assuming  that  the  splay  of  the  even  pitched 
hip  is  understood  and  a  clear  conception  of  its  third 
plane  arrived  at,  we  may  now  proceed  to  the  hip  in 
the  roof  where  there  are  two  different   pitches. 

(16.)  As  is  generally  the  case  when  the  plane  is 
defined  and  tne  tr  iii^le  located,  the  rest  of  the 
work  is  easy,  and  it  is  expected  that  by  this  time 
ine  student  is  familiar  with  the  first  two  planes. 

(17.)  But  as  this  work  is  taken  in  steps  and  it  does 
not  answer  to  take  anything  for  granted,  let  us  begin 
at  the  beginning  with  the  problem  in  Fig.  2,  Plate  38. 

(18.)  In  this  case  uiild'ng  has  a  span  of  13' 

and    the    ridge   come  lin    8'   of   the   end   of   the 

building  and  the  rist  i         6". 

(19.)  To  find  the  run  of  the  hip,  measure  from 
6'  6"  to  8'.  This  gives  the  length  from  C.  to  B., 
Figs.  2  and  3.  which  length  will  be  1(>'  3  3-4"  and  6' 
6"rise;   the  length  of  the  hip  will  be  12'  2  1-'". 

(20.)  This  gives  us  the  hip  triangle  from  which 
the  face  of  the  hip  can  be  laid  out  the  same  as  in 
the  previous  cases.  As  will  be  remembered,  each 
kind  of  rafter  was  laid  out  according  to  its  triangle. 

(21.)  There  remains,  therefore,  but  one  principal 
thing  to  be  done  with  this  rafter,  that  is  to  apply 
the  splay  cut,  or  it  may  be  better  to  say  splay  cuts 
in  case  it  may  require  the  splay  to  be  cut  on  both 
sides  which  will  be  determined  according  to  the  way 
the  rafters  are  intended  to  tit  together. 

(22.)  For  the  reason  that  the  sides  require  differ- 
ent angles,  we  have  to  consider  the  whole  plane  of  the 
hip  which  will  be  found  to  lie  at  the  same  pitch 
as  the  hip,  in  such  a  position  that  it  exactly  covers 
the  triangle  F.(\D.,  F'ig.  2,  Plate  38. 

(23.)  If  a  straight  edge  were  applied  to  the  back 
of  the  hip  square  across  at  the  bottom  end,  it  would 
be  found  to  extend  along  the  line  from  B.  towards  D. 
and  from  B.  towards  F.,  Fig.  2.  Therefore  we  draw 
a  line  at  right  angles  to  the  run  of  the  hip,  touching 
the  corner  of  the  building  at   B.   FMgs.  2  and  4, 

(24.)  Thf  other  boundaries  of  this  plane  are 
formed  by  the  lines  CD.  and  C.F.,  Hg.  2. 

(25.)  To  find  the  points  I),  and  F.  we  begin  with 
the  point  D.,  which  is  found  by  extending  the  ridge 
line  indefinitely  beyond  the  end  of  the  building,  and 
then  at  right  angles  to  CB.,  produce  the  line  B.D. 

(26.)  Then  to  rind  the  point  F,  begin  at  ('.  and 
at  right  angles  to  the  ridge  draw  a  line  indefinitely 
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beyond  the  plate.     Then  produce  the  line  D.B.  to  F. 

(27.)  Now  to  conceive  the  idea  of  just  the  place 
and  the  extent  of  this  plane,  it  must  be  understood 
that  it  is  bounded  by  the  horizontal  line  F.D.  and  the 
two  elevated  lines  F.V.  and  D.C. 

(28.)  The  line  U.C.  lies  from  the  level  of  the  plate 
at  D.  up  to  the  point  of  the  ridge  at  ('. 

(29.)  The  line  F.C.  lies  from  the  level  of  the  plate 
at  F.  to  the  point  of  the  ridge  at  V. 

The  student  should  make  sure  that  he  under- 
stands just  what  is  meant  by  the  foregoing  descrip 
tion  of  this  plane,  and  how  the  lines  apply  for  the 
splay  cuts  of  the  hip. 

(30.)  A  stretchout  view  of  this  plane  is  shown  in 
Fig.  4  in  the  triangle  D.H.F.  To  show  how  Xh'\^ 
stretchout  is  drawn,  upon  the  line  B.C.  erect  a  per- 
pendicular line  C.G.  eciual  to  the  rise  of  the  roof  6'6" 
(31.)  Join  C.  and  B.  which  will  be  found  to  com 
plete  the  hip  triangle,  with  run  V.U.,  rise  V.G.  and 
rafter  length  B.C. 

(32.)  Set  the  compasses  at  15.  and  G.  and  witl; 
this  radius  describe  the  arc  G.H.  This  makes  tht 
line  B.H.  equal  to  the  length  of  the  hip  rafter. 

(33.)  Join  D.  and  H.  by  a  line  and  likewise  F.  anc 
H. 

(34.)    Now  we  have  the  plane  of  the  hip  laid  dowK 
flat,  enclosed  by  the  lines  F.D.D.H.  and  P\H.,  Fig.  4. 
(35.)   Now  to  consider  a  case  whert'  the  four  hip^ 
join  in  the  centre  as  shown  in  Fig.  8,  Plate  40. 

(36.)  P'irst  take  the  triangle  H.B.F.,  Fig.  4,  Piatt 
38,  with  sides  12'  and  12'  8  1-2".  mark  on  the 
side  12'  2  1-4".     Fig.  5,   Plate  4o. 

(37.)  Next  take  the  triangle  H.B.I),  with  sides  12 
2  1-4"  and  8' 4 1-2".  mark  on  the  12' 2 1-4",  Fig.  6 
vvhich  is  according  to  the  rule.  .Always  mark  on  tht 
hip  length. 

(38.)  The  rafter  when  cut  will  have  an  appearance 
as  shown  in  Fig.  7,  Plate  40. 

(39.)  A  detail  like  this  would  occur  in  a  case 
when  the  four  hips  meet  in  the  centre  as  in  detail 
Fig.  8.  In  this  case  the  length  would  be  taken  on 
the  side  from  the  extreme  point  as  shown  in  dotted 
lines  at  A.,  Fig.  7,  Plate  40. 

(40.)  When  only  one  cut  is  required  as  would  b( 
the  case  in  Fig.  2,  Plate  38,  only  one  splay  would  be 
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required  as  shown  in  Fig.  2,  Plate  39.  The  length 
being  taken  on  the  long  side  and  allowance  made 
lor  the  ridge. 

(41.)  There  is  still  the  most  simple  method  o) 
laying  out  these  spiays,  which  is  the  plan  method 
which  consists  of  marking  a  scantling  with  the 
horizontal  measurements  as  in  this  case  b'  6"  and  8', 
as  shown  in  F'ig.  '.i,  Plate  88.  The  amount  marked 
K.  is  the  amount  to  recede  square  from  the  plumb 
line  for  the  long  splay.  The  amount  A.  is  the  re- 
cession for  the  short  splay. 

(.42.)  One  more  application  of  the  square  should 
be  considered  before  leaving  the  subject,  and  this  is 
the  method  of  finding  the  length  of  the  lines  B.D. 
and  B.F. 

(43.)  By  considering  the  Fig.  2,  Plate  38.  it  will 
be  seen  that  the  triangles  1,  2,  3  and  4  are  all  similar 
that  is,  their  angles  are  all  alike.  Each  one  containf 
an^:les  of  the  same  number  of  degrees,  therefore,  each 
one  has  sides  bearing  the  same  proportion  to  each 
other. 

(44.)  Therefore  C.E.  is  to  E.B.  as  C.B.  is  to  B.D 
and  E.B.  is  to  E.C.  as  C.B.  is  to  B.F. 

(45.)   Taking  these  in  figures,  8'  is  to  6'6"  as  10' 

3  3-4"  is  to  the  amount  we  want  to  find  ( B.  to  D.) 

(46.)  6'6"  is  to  8'  as  10' 3  3-4"  is  to  the  amount  we 
want  to  find  (B.  to  F.) 

(47.)  For  this  purpose,  apply  the  square  to  j- 
board  with  Figs.  6  1-2"  and  8",  Fig.Jt,  Plate  40,  marl< 
on  the  8  ". 

(48.)  Slide  the  square  as  shown  to  10'  3  3-4"  on  th€ 
blade.     The    other    side    will    show    the    required    8 

4  1-2". 

(49.)  Secondly,  slide  (he  square  till  the  10' 3  3-4' 
comes  to  the  edge  of  the  board  on  the  tongue,  when 
the  required  12' 8  1-2"  will  be  indicated  on  the  blade. 

(50.)  By  these  means  any  side  of  any  of  ese 
triangles  can  be  found  without  drawing  a  diagram 
or  using  figures. 

(51.)  N.B.  The  following  shorter  L.jscription  of  the 
process  is  that  which  has  been  used  in  giving  instruc- 
tion to  the  class,  and  may  be  looked  upon  as  a  set 
of  rules  or  formulas  to  assist  the  student  to  remem- 
ber the  progressive  steps  of  this  practical  work  after 
the  lecture  has  been  read. 
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SPLAY    CUTS    BY    THE    DRAWING    METHOD. 

(1.)  Extend  the  ridge  line  on  the  plan  indefinitely 
beyond  the  end  of  the  building  C.  to  D.,  Fig.  2,  Plate 

38. 

(2.)  From  the  same  point  C.  draw  a  line  at  right 
angles  indefinitely   beyond  the  side  of  the  building 

C.  to  F. 

(3.)  From  the  corner  of  the  bi'ilding  draw  a  line 
at  right  angles  to  the  base  of  the  hip,  in  both 
directions  until  it  intersects  with  the  two  projected 
lines  at  F.  and  D. 

(4.)  Proceed  as  in  the  regular  hip  with  the  ex- 
ception that  these  two  triangles  are  used  for  the 
two  splay  cuts   H.B.D.  and  H.B.F. 

(5.)  As  half  the  great  span  is  to  half  the  small 
span,  so  the  line  C.F.  is  to  CD. 

(6.)  In  all  the  triangles  1,  2,  3  and  4  their  sides 
bear  the  same  proportion  to  each  other. 

(7.)  Mark  a  scantling  with  the  square  at  8'  and  6' 
6".     Fig.  3,  Plate  38. 

(8.)   The  space  marked  K..  Fig.  3,  is  the  amount  to 
recede  square  from  the  plumb  line  for  the  long  splay. 
(9.)   The  space  A.,  Fig.  3  is  the  amount  to  recede 
for  the  short  splay. 

Problem  of  Splay  Cuts  of  Hips  and  Valleys  by  the 

Square. 
EVEN   PITCHED  ROOFS. 
Statement. 
(1.)   Span. 
(2.)   Rise. 

(3.)  Distance  from  the  end  of  the  ridge  to  the 
end  of  the  building. 

Essentials. 
(1.)  Rise. 
(2.)  Run  of  hip. 
(3.)  Length    of   hip. 
Explanation. 

(1)  To  obtain  the  run  of  the  hip,  measure  from  half 
span  to  half  span. 

(2)  To  obtain  the  length,  measure  from  run  to  rise. 

Formula. 

(1.)  Mark  the  point  cut. 

(2  )  Mark  the  splay  by  applying  the  square  with 
length  and  run  of  hip.  The  lengtl  will  be  the  side 
*o  mark  on. 

(3.)  Mark  the  plumb  line  on  the  other  side. 

(4.)  Measure  down  the  length. 

(5.)  Mark  the  seat  cut. 
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SPLAY   CUTS   OF    HIPS   AND   VALLEYS   BY   THE 

SQUARE. 

UNEQUAL    PITCHED    ROOFS. 

Statement. 
(1.)   Span. 

(2.)   Distance  of  ridge  from  end  of  building. 
(3.)  Rise  over  all. 

Essentials. 

(1.)  Greater  run. 

(2.)   Lesser  run. 

(3.)  Rise. 

(4.)  Run  of  hip. 

(5.)  Length  of  hip. 

(6.)  Lengths  to  be  used  for  marking  splays.  F.B. 
with  length  of  hip  for  short  splay,  also  for  the  long 
splay  the  length  of  the  hip  and  B.D.,  Fig.  2,  Plate  38. 
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Formula. 
(Work   movements.   Plate   40.) 

(1.)  Mark  the  point  cut. 

(2.)  Mark  the  splay. 

(3.)  Mark  the  plumb  line  on   the  other  side. 

(4.)  Measure  down  the  length. 

(5.)   Mark  the  seat  line. 

Explanation. 

(1)  To  obtain  the  run  of  the  hip,  measure  from 
greater  run  to  lesser  run,  8'  to  6'6". 

(2)  To  obtain  the  length,  measure  from  run  to  rise, 
10' 3  3-4"    to    6'6". 

(3)  In  even  pitched  work  the  length  and  run  could 
be  used  for  all  spla\  but  in  unecjual  pitched 
work  there  is  the  long  splay  and  the  short  splay. 

(4)  In  both  cases  the  length  of  hip  is  one  of  the 
lengths  used,  and  in  both  cases  it  is  the  length 
to  be  marked  on. 

(5)  The  other  lengths  to  be  used  are  shown  in  Fig.  2, 
Plate  38,  which  are,  B.  to  F.  and  B.  to  D. 

(6)  First  for  the  long  splay,  the  length  of  the  hip, 
and  the  length  B.  to  D. 

(7)  Second,  for  the  sho-t  splay,  the  length  of  the 
hip  and  the  length  B.  to  F. 

(8)  To  find  these  iGugihs  B.D.  and  B.F.  only  requires 
the  application  of  simple  proportion  and  can  be 
done  either  with  the  square  or  with  figures 

(9)  By  arithmetic  the  formula  is  as  follows  for  lue 
two  cases.  As  B.E.  is  to  E.G.  so  B.D.  is  to  C.B. 
and  as  B.D.  is  to  C.B.  so  C.B.  is  to  B.F. 

(10)  Now  it  can  be  seen  that  the  triangles  1,  2,  3 
and  4  and  all  adjacent  triangles  are  in  the  same 
proportion,  so  that  the  length  of  any  side  can 
be  found  by  the  square  if  the  length  of  the 
adjacent  side  be  known. 

(11)  So  for  this  purpose  follow^  the  moves  in  Fig.  y, 
Plate  40.  ,   . 

(12)  As  the  1st,  2nd  and  3rd  positions  are  plainlv 
shown,  ii  will  be  seen  how  these  lengtns  are 
obtained  by  advancing  on  the  numbers  we  know- 
to  find  out  the  unknown. 

(13)  In  the  case  shown  in  Fig.  2,  Plate  40,  the  long 
splav  is  used.  For  the  short  splay  the  greater 
length  B.F.  is  used  with  the  length  of  the  hip. 
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No.  26. 
HIPS     AND 


VALLEYS. 


IlectuiredtTlu'  lengths  to  be  used  to  mark  the 
splays,  long  and  short,  the  length  to  be  marked  on 
being  put  last. 


Great   Run. 

8' 

11' 

9' 


Lesser  Run. 
4' 
10' 
6'6" 


Rise 
6' 
it' 


Run  of   Hip. 

8'  11  :'.-8" 


Long   Splay. 
Base  line.  Hip. 

4'  5  3-4"  10'  !t  1-4 

1!»'  d  1-8*' 


8'     1-4"  13'  6  1-2"  15'  4  1-2 

Answers. 


riTTJTTr 

I   11'    11-4" 
Answers 

Short    Splay. 

Ilip. 
10'  9  1-4 

TTTTF 


Hase  line. 
IT'  10  .'-4" 
W  4  1-4" 


13'  6  1-2  " 


THE  TOP  OF  THE  SHORT  VALLEY. 
IRREGULAR   PITCHED   ROOKS. 
Lecture. 
(1.)   There  is  no  right  angled   triangle   which   ap- 
plies to  the  surface  of  this  rafter,  but  this  process 
will  get  the  cut,  though  it  will  require  much  careful 
work  to  make  it  accurate. 

(2.)  Apply  the  plumb  line  and  mark  it  on  both 
sides  as  for  a  square  cut. 

(3.)  Recede  the  amount  for  a  main  roof  jack  from 
B.  to  D.  and  join  the  lines  at  the  top  of  the  splay,  ('. 
to  D. 

(4.)  (Note  that  this  line  would  be  right  in  line  with 
the  ridge  of  the  pediment  so  that  the  two  valleys 
if  cut  at  the  splay  would  fit  at  that  point). 

(5.)  This  line  is  shown  in  Fig.  9  from  V.  to  D. 
(6.)  In  Fig.  10  the  square  is  laid  on  the  scantling 
for  the  purpose  of  finding  the  amounts  B.D.  and  C.H. 
(7.)  Then  turn  the  square  over  into  position  in 
Fig  11  with  the  same  figures  at  D.  and  V.  and  draw 
the  line  down  from  C.  for  the  splay  cut  marked  E., 
Fig.  5,  Plate  16. 

(8.)  Before  leaving  the  subject  let  us  drive  home 
one  fact,  and  let  it  never  be  misunderstood.  The 
receding  in  all  these  cases  is  horizontal,  and  that 
it  is  applied  on  the  level,  strictly  square  from  the 
plumb  line,  so  that  if  we  say  recede  1  1-4 "  that  means 
that  we  draw  another  plumb  line  IM"  from  the 
original     plumb  line  as  at  point  E.,  Fig.  5.  Plate  16. 
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No.  28. 
TOP  OF  SHOUT   VALLEY. 

Rf'fluired:The  figures  to  be  used  on  the  short 
valley,  to  be  reversed  over  to  mark  the  splay,  the  one 
to  i)e  marked  on  being  put  last.     li    material  is  used. 

Figures   to   be       Figures 

used   for  obtaining  used   on 

Intersecting     amount    to    recede    top  idp,e 

Main     Main    Building  Halt       of  short 

Kise.   Run.    Rise.   Run.  Ridge.       lesser    span,  valley. 

Answers. 
2"  .3  3-8" 

2"  2  7-16" 
2"  2  1-Hi" 


id' 

30' 

8' 

6'             8'              6' 

V 

12' 

6' 

5'           4'6"           .")' 

9' 

10' 

8' 

W           7'2  3-8       ;•' 
Short  Vfillev. 

Run.                Length. 

10' 

12'  9  5-8" 

6' 

8  3-4"               9'      1-8" 

11' 

6  5-16"           14'      3-8" 

HAtKINCl  OF   HIPS. 
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BACKING   OF   HIPS. 

Lecture. 

(1.)  As  this  Is  a  me  letall  in  roof  conHtnictlon 
which  is  not  in  general  practice,  it  has  no  een 
considered  necessary  to  embody  it  in  the  rov  -  it 
rather  treat  it  as  an  isolated  problem 

(2.»  For  the  purpose  of  simplicity,  let  us  go  back 
to  our  old  friend  the  even  pitched  hip  roof  atid  show- 
it  in  plan  Fig.  1.  which  for  convenience  is  set  cornT- 
wlse. 

(H  I  Now  observe  that  the  section  of  the  hip  shown 
in  Fig.  2  is  backed  according  lo  the  transverse  pair 
of  hips. 

(4)  Fig  3  shows  a  section  of  the  hip  full  size 
witli  the  lines  for  the  backing  at  the  same  angle  as 
the  hip  in  Fig.  '2. 

(5.)  Now  turn  to  Fig.  4  ajid  see  how  the  backing 
line  has  been  developed  from  the  section  Fig.  3. 
which  shows  that  we  have  obtained  the  amount  to 
descend  upon  the  plumb  line. 

(6.)  The  amount  a.b.  Fig.  2  will  be  exactly  the 
same  as  a.b.  Fig.  3,  so  that  the  amount  to  descend 
for  the  backing  can  readily  be  obtained  from  a  draw- 
ing like  Fig.  2  without  Figs.  3  and  4. 

(7.)  The  foregoing,  it  is  hoped,  will  assist  in  mak- 
ing clear  the  steel  squa-e  method  in  Figs.  5,  6,  7  and 
8. 

(8  )  In  Fig.  5  the  square  is  placed  with  the  rise 
and  run  of  the  hip  to  the  edge  of  a  scantling  and 
mark  on  the  rise  6'. 

(9  )  The    important    point    to    understand    Is    that 

theangle  shown  at  6.  Fig.  5  is  the  same  as  the  angles 

shown  in  Fig.  3  and  the  pitch  of  the  hips  m  Hg.  2. 

(10.)   Now    cross    this    line    with    another    at    the 

same  pitch,  Fi?.  6. 

Fig.  7  shows  the  two  lines  crossed. 
Fig    8  shows  the  lower  half  of  this   cross  which 
will  be  the   same  as   Fig.   3,  and  in  the  same  way 
showing  the  amount   to  descend  on  the  plumb  line 
to  mark  the  backing  line. 

The  three  stages  will  be  taken  up  as  follows. 

statement. 

(l.i   Run  of  hip 
(2.)   Ri^"  "f  *!' 
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BACKING  OK  HIPS. 


Essentials. 
(1.)  Run  of  hip. 

(2.)   Rise  of  hip. 

(3.)  Amount  to  descend  on  the  plumb  line  for  the 
backing. 

Formula. 

(1.)  Apply  the  square  with  the  run  and  rise  of 
hip.     Fig.  5. 

(2.)  Apply  the  square  with  the  run  and  rise  of  hip 
crossing  the  first  line  in  the  centre.     Fig.  6. 

(3.)  Mark  a  line  square  across  this  centre  which 
will  show  the  amount  to  descend.     F'ig.S. 
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No.  29. 

Backing  of   Hips. 

Required: The  amount  to  descend  upon  the  plumb 

line  for  the  place  to  mark  the  line  for  the  backing. 

Soan  Rise.         Perpendicular  depth  of  backing. 

6'  l"-32" 

— TF- 


16' 
16' 
16' 
13' 

2(1' 
IT' 


8' 
6' 


11-16" 

.5-8" 
5-8" 
7-12" 


Answers. 


FEDIIVIENT    SPLAY 


THE     PLAN     METHOD     FOR 

CUTS. 

Lecture. 

(1  )  There  is  a  connection  between   the  jacks  in 

the  main  roof  and  the  jacks  in  the  pediment  which 

it  will  be  well  to  understand.  .     . 

(2)  Its  usefulness  is  very  far  reaching  as  it  is 
one  of  these  features  of  the  work  which  to  master 
seems   to  enlarge  a   man's   comprehension   of   trade 

problems.  ,    ,  ,  . 

(3  )  Taking  the  plan  method  to  find  the  splay  cut 
of  the  pediment  jacks  simply  requires  that  we  con- 
sider the  angle  as  aplied  to  a  joist  lying  perpendicular 
under  the  rafters  we  are  considering,  as  seen  in 
plan  Fig.  5,  Plate  16  where  the  lines  may  be  looked 
upon  as  representing  either  joists  or  rafters. 

(4  )  To  mark  this  angle  apply  the  square  to  the 
scantling  with  the  half  span  of  the  pediment  on  the 
tongue  and  the  length  of  the  ridge  on  the  blade  as 
seen  in  Fig.  4  1-2,  Plate  IT. 

(.5.)  The  angle  marked  by  the  tongue  shows  the 
amount  to  recede  for  pediment  jacks. 

(6.)  The  amount  marked  by  the  blade  shows  the 
amount  to  recede  for  the  main  roof  jacks. 

(T.)  This  rule  holds  good  in  all  cases  where  one 
roof  enters  the  other  at  right  angles. 

(8)  The  proof  of  the  rule  being  that  the  ratters 
of  tlie  pediment  are  at  right  angles  to  the  rafters  of 
the  main  roof.  ,  .       .   ,  ^         , 

('»)  The  vallev  alwavs  intersects  this  right  angle, 
and  no  matter  what  skew  the  valley  has.  the  angles 
on  both  sides  of  it  added  together  always   make  a 

"^(lO.t  When  the  pitch  is  une«iual,  one  angle  is  great- 
er and  one  less  than  4.')  degrees. 
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Lecture. 

(1.)  We  may  hardly  pass  by  and  say  the  subject 
is  complete  without  showing  how  the  cut  is  obtained 
for  a  miter  box. 

(2.)  Therefore  it  will  be  well  to  pass  through  the 
movements  in  which  the  square  is  engaged. 

(3.)  To  begin  with,  the  bottom  of  the  box  is  made 
true,  the  edges  square,  straight,  and  parallel  one 
with  the  other. 

(4.)  Then  the  square  is  applied  to  the  side  which 
is  going  to  be  the  uppermost  in  the  box.  with  two 
numbers  that  are  alike,  such  as  12  and  12  or  8  and  8, 
as  the  case  will  stand,  then  nail  the  sides  on,  and 
sliding  the  H<|Uare  inside  the  box.  mark  the  lines  up 
the  sides,  then  mark  them  on  the  top  and  the  box 
is  ready  for  sawing. 
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ROOF    BOARDS. 

Lecture. 

(1  )  The  question  of  the  roof  boards  has  not  been 
taken  up  with  each  problem  for  the  reason  that  it 
would  be  an  encumbrance  and  would  always  be  in 
the  wav  of  that  which  is  of  the  first  importance,  an 
as  it  can  oe  said  to  re(iuire  but  one  rule,  it  woulo 
be  needless  and  a  loss  of  energy  to  bring  it  in  with 
every  rafter  problem. 

( 2  )  All  that  is  necessary  is  to  realize  that  there 
is  a  triangle  to  be  covered  with  boards. 

(3.)  That  same  triangle  had  to  be  filled  ^vith  jacks. 

(4)  The  same  lengths  on  the  s(iuare  that  were 
used  to  mark  the  splay  on  the  jacks  will  answer  tor 
the  roof  boards. 

(5.)  The  only  difference  is  that  you  mark  on  the 
oth*-        te  of  tiie  square. 


COLLAR  TIES. 

( 1  )  Seeing  that  the  question  of  the  length  of 
collar  ties  is  liable  to  come  up  at  any  time,  though 
generally  quite  as  a  minor  question,  it  will  be  well 
to  give  a  rule  for  it,  or  at  least  to  draw  attention  to 
the  way  the  problem  is  worked. 

(•>)  ?^or  this  purpose  we  will  refer  back  to  the 
exercises  for  finding  the  length  of  the  ridge  ot  the 
intersecting  building. 

(3  I  Just  reverse  the  rule.  By  this  we  mean, 
assume  that  the  bottom  of  the  collar  tie  takes  the 
place  of  the  ridge  of  the  intersecting  building  as 
regards  height. 


Rule. 

(1.)   Place  the  square  on   a   board   with   the   main 
rise  and  run  and  mark  both  lines. 

(2.)   Slide  back  to  the  height  of  the  collar  tie. 

{?,.)   The  distance  from  this  to  the  main  rise  line 
will  be  half  the  length  of  the  collar  tie. 
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LAYING    OUT    BRIDGING    BY     MEANS    OF    THE 
STEEL  SQUARE. 

Statement. 

(1.)   Depth  of  joists. 

(2.)   Distance    between    joists. 

Essentials. 
(1.)  Deptli  of  joists. 
(2.)   Distance  between  joists. 


SUM   TOTAL 
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Formula. 

(1.)  Placf!  the  s(iuare  with  the  amount  of  space 
at  tlie  top  of  the  scantling  and  depth  of  joists  at  the 
bottom.     Fig   "  and  marli  on  the  depth  side. 

(2.)  Reverse  the  square  upside  down  witli  the 
depTh  where  the  width  was  and  the  width  where  the 
depth  was.  again  mark  the  depth  side,  Fig.  ^^.  Ob- 
serve the  bridging,  Fig.  4  as  developed  from  Figs. 
2  and  3. 

SUM  TOTAL,  OR  ANALYSIS  OF  THE  STEEL 
SQUARE  MYSTERY. 

It  is  generally  the  case  that  great  questions  have 
very  simple  answers,  and  that  great  problems  can 
be  very  simply  solved. 

With  this  in  view,  let  us  enumerate  the  actual 
operations  which  can  be  performed  with  the  steel 
square. 

In  the  hands  of  an  expert  the  square  performs 
the  following  three  principal  functions. 

(1.)  Marking  angles. 
(2.)  Finding  lengths. 
(3.)  Ascertaining    proportions. 

Granted  it  has  many  minor  uses  such  as  striking 
circles,  ellipses,  etc..  being  used  as  a  straight  edge, 
measuring  rule,  and  many  other  things  which  can 
be  easilv  done  with  something  else,  but  the  realm 
in  which"  the  steel  square  reigns  .  •  preme  is  in  these 
three  functions. 

In  the  hands  of  the  master  craftsman  this  instru- 
ment and  this  svstem  are  without  equal,  and  there 
is  verv  little  indeed  in  this  system  beside  the  exer- 
cise of  these  three  functions  and  the  use  ot  the 
common  rule  and  figures. 

For  an  example  of  the  first  of  these  just  notice 
that  it  is  the  first  used  for  marking  right  angles, 
then  observe  how  it  is  used  for  all  the  angles  in  roof 
construction. 

For  the  second  see  how  all  the  lengths  of  common 
hip  and  valley  rafters  are  found. 

The  third  is  not  so  universal,  but  is  used  in  finding 
the  length  of  the  short  valley,  or  the  diminishing 
length  of  jacks. 
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CONDENSED  RULES  FOR  ROOF  FRAMING. 

(1.)  To  find  the  length  of  any  common  rafter,  hip, 
or  valley.  Measure  from  run  to  rise,  see  Fig.  2, 
length  9' 5  1-2". 

(2.)  The  run  of  a  rafter  is  a  horizontal  line  lying 
from  a  point  directly  below  the  point  of  the  rafter 
to  the  heel. 

With  the  common  rafter  this  is  half  the  span  of 
the  building. 

With  the  hip  or  valley  the  length  of  the  run  is 
obtained  by  measuring  the  square  from  side  run  to 
end  run  as  shown  in  Fig.  3,  from  6"  to  8"  which 
equals  10'. 

(3.)  For  the  length  of  the  hip  or  valley  measure 
from  run  to  rise,  in  this  case  10'  to  5'.  See  Fig.  4, 
result  11' 2  1-8". 

(4.)  For  the  diminishing  length  of  the  jacks,  apply 
the  square  to  a  board  with  the  length  of  the  first 
common  rafter  to  the  corner  of  the  building,  in  this 
case  9' 5  1-4 "  to  6';  then  slide  down  to  the  amount 
of  the  spacing  on  the  tongue  of  the  square.  The 
diminishing  length  will  then  be  shown  on  the  blade 
at  the  edge  of  the  board.     Fig.  5. 

This  rule  for  the  diminishing  of  jacks  will  apply 
to  the  hip  and  valley  jacks  as  well  as  to  all  pediments 
and  in  all  cases  where  the  lengths  of  the  two  sides 
of  the  triangle  are  known. 

(5.)   The  splay  cuts  are  obtained  In  this  way. 
Apply  the  square  to  the  edge  of  a  scantling  with 
the  side  and  end  runs.     See  Fig.  6. 

The  amount  marked  A.,  Fig.  6  will  be  the  amount 
to  recede  square  from  the  plumb  line  for  the  long 
splay,  the  amount  B.  will  be  correct  for  the  short 
splay   iu  hips,    valleys   or  jacks. 

(6.)  (Note)  In  even  pitched  work  the  square  may 
be  applied  to  the  top  of  the  rafter  with  the  length 
of  the  common  rafter  and  its  run  and  mark  on  the 
length  for  the  splay  jacks. 

(7.)  For  the  splay  of  hip  or  valley  use  their  run 
and  length  marking  on  the  length. 
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WHOLE  PROBLEMS. 


PAPERS  COVERING  WHOLE  PROBLEMS. 

The  exercise  sheets  throughout  the  course  have 
been  intended  for  class  work.  And  as  it  has 
been  found  that  a  whole  problem  is  often  too 
much  for  a  lesson,  so  the  problems  have  been  di- 
vided into  parts  so  that  they  can  be  cov:fred  in  an 
evening's  work. 

In  the  following  the  exercises  have  been  brought 
together  in  a  form  in  which  each  problem  is  treated 
and   its   measurements   stated   in   consecutive  order. 

EVEN    PITCHED   HIP   ROOFS. 

Figures  to  be  used   for  laying  out  the  splay. 
The   amount    to   reced    for   the   splay   will   be   the 
thickness  of  the  rafter  square  from  the  plumb  cut. 


Span. 
16' 
16' 
16' 

i:r 

20' 
17' 
23' 

ly 


40' 


Rise. 
6' 

i 

8' 
6' 

;*' 

I 

11' 

6'6" 
:r  2" 
12' 8" 
14'  6" 


Run  of  Hip. 
11' 4" 
ir  4" 
11'  4" 
H'  2  1-4 •■ 
14'  1  .5-8" 
•12'  1-4" 
16'  3  1-8" 
13'  5  1-4" 
4'  11  3-8" 
22'  7  1-2" 
3  3-8" 


28' 


EVEN 
Main    Spau. 
Main    Rise. 
Lesser    Rise. 
Lesser    Span. 
Run  of 
Long    Valley. 
Lengia  of 
Long    Valley 
Length  oi 
Short    Valley 


PITCHED 

16' 

6' 

4'  6" 

12' 


VALLEY 

16' 


I^ength  of  Hip. 
12' 10" 
13' 3  5/8  " 
13'  10  1-4" 
10'  11  9-16" 
16'  9  1-8" 
13'  9  15-16" 
19'  7  9-16" 
14'  11-16" 
5'  10  1-2" 
25'  11  1-8" 
31'  9  3-8" 

ROOFS. 
16' 


13' 

6' 

3'8  1-4" 
8' 

9'2  1-4" 

lO'll  1-2" 

6'8  1-8" 


20' 

9' 

4'11 
11' 

14'1  5-8" 
16'9  1-8" 

9'2" 


11''" 
12'10" 

9'7  1-2" 
17' 


4'9  13-16" 
11' 

11'4" 

13'3  5-8" 


8' 

4'6" 

9' 

11'4" 

13'10  5-8" 

7 '9  5-8" 


-16" 


Z  o  :j 


8" 


The  amount   to 


6' 

12'  1-4" 
13'9  1-4" 
4'10  1-2" 
recede   for 


9'1  1-8" 

23'  19' 

11'  6'6" 

9'6  7-8"  4'9  3-8" 

20'  14' 

16'3"  13'5" 

19'7  1-4"  14'10  13-16" 

17'4-12"  10'113-12" 
the   splay  cut    will   ba 


the  thickness  of  the  rafter  square  from  the  plumb 
cut. 
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UNEQUAL   PITCHED  VALLEYS. 


Main  Span. 

Main  Rise. 

Lesser    Span. 

Lesser   Rise. 

Length  of  tlie  ridge  of 

the  intersecting  building 

Run   of   Short   Valley 

Length  of  Short   Valley. 

Length  of  the  Long  Valley. 

Figures  to  be  used  for  plumb  cut. 

Figures  to  be  used  for  seat  cut. 


IRREGULAR  HIP  ROOFS  WITHOUT  PROJECTION 

Required:  Run  of  hip.  Length  of  hip.  Amount  to 
recede  square  from  the  plumb  line  for  both  long  and 
•short  splays. 


30' 

18' 

15' 

12' 

12' 

10' 

8' 

6' 

8' 

4'6" 

10' 

6'8  3-4' 

12'9  5-8' 

!»'l-8" 

24'  1-8" 

18'  5-16 

8' 

6' 

10' 

6'8  3-4 

Span.          Rise. 

16'              6' 

16'              7' 

16'              8' 

13'              6' 

20'               9' 

17'               7' 

23'             11' 

19'               6'6" 

7'              :r2" 

32'            12'8" 

40'             14'6" 

Length   of 

hip. 

10'9  1-4" 

11'9" 

12'9  11-16" 

11'3  3-8" 

17'4  1-2" 

14'2  5-8" 

18'3  3-8" 

13'5  5-8" 

15'8  11-16" 

22'8  11-16" 

29'5  3-16" 

Distance  of  ridge 

from 

end    of    building. 

4' 

5' 

6' 

I 

11' 

it' 

H' 
— f 
I 

15' 

10' 

16' 


Run   of 

hip 
8'11  5-16" 
!t'5  1-8" 
10' 

9'6  5-8" 
14'10  3-4" 
12'4  ',t-16" 
14'7  1-4" 
ll'it  5-8" 
15'4  13-16" 
18'10  7-16" 
25'7  3-8" 


Amount   to  recede. 


Long  Splay, 
4" 

3  1-4" 
2  8-12" 
2  1-8" 
2  1-4" 
2  1-8" 
2  SM6" 

2  3-4" 
8  1-2" 

3  3-16" 
2  1-2" 


Short  Splay. 

1" 

1  1-4" 

1  1-2" 

1  7-8" 

1  3-4" 

1  7-8" 

1  9-16" 

1  1-2" 
1-2" 
1  1-4" 
1  5-8" 
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UNEQUAL     PITCHED     HIP     ROOF    WITH     EVEN 

CORNICE. 


Span. 

Rise. 

Distance  oi  ridge. 

from   end   of   building. 

Difference  in 

heiglit  of  plates. 

Distance  from  the  end  of 

the  upper  plate  to  the 

projection  of  the  common  rafter. 

Amount  that  the  hip  recedes 

from  the  corner  of  the  building. 

Rise  per  width  of  cornice 

on  the  steep  side. 

Projection  of  hip. 

Amount  to  recede  for  short  splay. 

Amount  to  recede  for  long  splay 


16' 

6' 


4' 


9' 


Run  of  hip. 
Length  of  hip. 


20' 
{*' 

11' 


-16" 


1'  7  1:M6' 


1' 

1   13-16' 

1'6' 

1'4" 

2'2'; 

-8" 

2'  2:;-4" 

1" 

4' 

1  V,W 

2  :M6" 

8'113-8"  14'l(t3-8' 


i:ri  1-2'      17'4  1-2' 


ii 


Glossary  of  Words  and  Phases  Used 
in  this  Book. 


Abbreviated. 

Cut  short,  shortened. 

Accordance. 

Agreeing  to,  or  in  agreement  with. 

Acute  Angle. 

An  angle  less  than  ito  degrees  or  sharper  than  a 
square  corner. 

Adjacent. 

Touching  or  near  to. 

Adjoining. 

Touching  or  joined  to. 
Anchor  Bolts. 

Bolts  built  in.  upon  which  to  fasten  subsequent 
work. 
Arithmentical. 

Pertaining  to  arithni'^tic. 
Ascertained. 

Found  out,  made  certain. 
Assemble. 

To  bring  together. 
Assume. 

To  take  or  accept   certain   positions  or   certain 
conditions  and  use  them. 
Backing  of  hip. 

That    part    which    is    taken    off   to    make    a    flat 
surface  for  the  roof  boards  to  rest  on. 
Base  Line. 

The  horizontal  line  of  a  triangle,  main  or  central 
line  from  which  to  measure. 
Barge  Board. 

The   facia  of  a   gable   enlarged   or   enriched   by 
mouldings,    panelling   or   scroll   work. 
Baluster. 

Vertical  pieces  attached  to  the  lower  side  of  the 
hand  rail. 
Bedmould. 

A  moulding  which  fits  into  an  angle  such  as 
against  the  wall  under  the  eaves,  or  round 
the  ceiling  against  the  wall. 
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Bevel. 

An   angle,   or   the     urfa«  -    wlure   a    coriiHr   has 
heen   cut    off  or   removKi 

Bird's  Mouth. 

Th»'    triangular   cut    in   a    rafter    which    receives 
the  plate. 

Brace  Measure. 

A  rule  for  finding  the  h'ligth  df  braces. 

Butt  Joint. 

A  joint   where  tlir  end  of  ow  |)i<'ee  fits  against 
another  piece. 

Camber. 

The  curved  part  of  a  window,  door  or  opening. 

Carriages. 

Those  pieces  which  support  the  stairs  from  l)e- 
low. 

Centre  of  an  arch. 

The  curv»'d  shape  which  supporis  m  arcli  dur- 
ing construction. 

Cipher. 

The  figure  o. 

Coincide. 

'I'o  agree  or  Ije  in  harmony  with. 

Collar  Tie. 

A  horizontal  timber  lioldlng  a  pair  of  raftt-rs 
together  such  as  will  be  1«)und  carr-  ing  tlie 
ceiling  of  an  attic. 

Common   rafters. 

Those  used  in  plaui  gable  roofs  or  ii.  -ly  roof 
wht're  a  ntimber  are  used  of  the  sa  leni-  rh 
md  5>atteru. 

Complicated. 

(Containing  may  \..  itions,  dilJicu  'o  uici«r 
stand   or  nianip"late. 

Compute. 

To   calculate   or   recli'n. 

Conceive. 

T(.  originate     to  form  aii   idea. 
Concrete  number 

Um    applied    to  a   particular   object   :      oppo- 
to  abstract  number.  7,  IT,  :'.o  are  abs     a»    wli: 
7  ft..  17  inches,  o.")  yards  are  concrei»-  niii    '•■ 
Conjunction. 

Conjoined. 
Construct. 

To  build  an<l  attach  together. 
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Constr  uctivenest. 

Til.    ability  to     t^slgn  a    <1  bti     ' 

Cornice. 

Tilt    t-avi  ~    'f  a     tuildiin    or  lli  ■  ;;  ;ik  rni'        .y 

wal'  uii<l     ool 
Consecut    ?. 

OiU'     ii«r  ai»oth»-r  rcc  iniiig  rp>   ilarly. 

Crown  ly^cuid. 

''hn  mould  a^  tli^  t(  ,    .  ige  of  a  cornicf^. 
Cuts     f  Rafters. 

Tlu.sv     iiiglnd    surfii.  "s    which    inak>'    the    scain- 
linjj  i     Da  rat'tt 
Data. 

I    Iti   mat.,  n  on   v  hi<i    tu  work. 
Decirr^alt 

A  ruU-  ill  ariti      •  '      in  >.     ich  inimbers  an    work- 
fd    in    tenth        niini  rt-       s,    thoiisandtli-      etc. 
Deficiency 

.   fk.  iii;t*'ilit    .  i.ieuualit> 
Degrees   (45 

!         111^        or  a      iiKue  miter;  the  eightli  part  of 
•irf  I       I  see  tin    miter  box,  Sec.  int. 
Oenomii  itor. 

'le    lov. ei       nn,     r   i;     a    fraction    as    S    in    the 
iractio)^ 
Deb  ijnate. 

To    distingu  ijy    a    certain    number    or    term. 

Detail. 

A  small  par;  .  u  term  often  applied  to  a  drawing 
oi  -ome  minor  but  important  part  of  a  structure. 
D"^ached. 

Standing  alone,  separate  from. 

development. 

Growth,  or  increase,  in  technical  drawing.  The 
drawing  is  dnveloped  from  the  draftsman's 
conception  of  n  article  to  be  shown,  and  each 
view  of  the  aitici.'  is  drawn  or  developed  so 
as  to  harmonize  with  the  rest. 
Diagcnal. 

A   line   from   one   corner   lo  the  opposite   corner 
of  a  figure  of  four    ir  more  sides. 
Diagram. 

A  linear  drawing  ol  a  descriptive  nature. 
Dimension. 

Measurement    in    different   directions   as    length, 
breadth   and  thickness. 
DIminisli. 

To  make  or  become  less. 
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Diminishing  length  of  jacks. 

The  amount  that  one  jack  difters  in  length  from 
the  one  next  to  it. 

DiT.irtished. 

Made  less  or  lessened. 

Dispensed. 

Distributed  or  disposed  of. 

Dividend. 

A   number  or  quantity   which   is   to   be   divided. 
Division. 

The  act  of  dividing,  and  the  arithmetic  rule  by 
which  it  is  performed. 
Dovetail. 

A  form  of  joint. 
Dormer. 

A  window  in  a  roof,  distinguished  from  the  gothic 
or  pediment  by  having  eaves  at  its  sides  as  a 
separate  building  inserted  in  the  roof. 
Drawbore. 

A  term  used  in  mortise  and  tennon  work  where 
a  hole  is  bevelled  for  a  peg  in  such  a  way  that 
as    the  peg    (being   pointed)    is   driven    in,    it 
draws  the  shoulder  up  light. 
Elevation. 

A  drawing  showing  one  side  of  a  building. 
Equal  Pitched. 

Having  the  same  pitch  in  its  different  parts. 

Essential. 

Necessary,    (in    this    book    essential    is    a    name 
given  to  one  stage   of  the  steel  square  work.) 
Evaded. 

Avoided. 
Even  pitch. 

Same   as  eciual  pitch. 
Face. 

That  part  of  the  work  to  which  all  the  rest  must 
conform  and  agree. 
Facia. 

The  outside  board  of  the  cornice. 
Filler. 

The  pieces  of  wood  which  are  laid  in  the  groove 

between  the  ualusters. 

Flare.  .^     , 

In  hoppers  means  the  lean  which  the  side  has. 

Formula. 

In  chemistry  a  list  of  ingredients  to  form  a 
certain  mixture.  In  technical  subjects  a  rule 
for  performing  a  certain  piece  of  work. 
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Fraction. 

A   vulgar  fraction   undersfood   to  apply   to  such 
expresions  as   7-8,  15-4,  5-16,  1-2,  etc. 
Framer. 

One  engaged  in  constructional  woodwork. 
Frieze  Board. 

A   board   along  the  wall   underneath    the  eaves. 
Frog. 

Technically  an  I'ternal  angle  to  which  another 
piece  is  fitted,  as  the  valley  rafter  is  fitted  to 
the  intersection  of  the  plates. 

Front  rafter. 

The  end   rafter  in  a  gable  roof  or  the   longest 
rafter  in  a  pediment. 
Gable. 

The   vertical   triangle  formed   by  the   rafters   in 
the  end  of  a  roof. 
Gable  roof. 

A  pitched  roof  that  is  not  hipped  at   the  ends. 
Go. 

In  stairs,  the  distance  from  face  of  riser  to  face 
of  riser. 
Graduations. 

On    the    sciuare,    those    marks    which    indicate 
inches,    halves,    quarters,   eighths,   etc 
Great  Rise. 

In   intersecting   roofs,   the   higher   rooi    contains 
the  great  rise,  and  the  lower  roof  the  lesser 
rise  from  the  plate  level. 
Header. 

A  cross  piece  between  other  timbers,  generally 
used   in   trimming   for   chimney   breasts,   well- 
holes  and  other  openings. 
Heel  of  rafter. 

The  lower  end  which  sets  on  the  plate. 
Hip  rafter. 

The  rafter  foiming  the  external  angle  in  a  roof. 
Homogeneous. 

Of  the  same  kind. 
Horizontal. 

In  line  with  the  horizon,  level.     Forming  a  right 
angle  with  the  vertical. 
Housing. 

In  stairs,  the  grooves  into  which  the  treads  and 
risers  are  fitted. 
Hypothenuse. 

The  longest  side  of  a  righ  tangled  triangle,  the 
side  opposite  the  right  angle. 
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Illustrate. 

To  show  by  visible  signs  as  in  pictures  or 
drawings. 

Indicated. 

Shown  or  pointed  out. 

Indispensable. 

Absolutely  necessary. 

Intersection. 

The  meeting  place  or  crossing  of  two  lines. 

Intersected. 
Divided. 
Involve. 

To  connect,  to  include  to  complicate. 
Irregular  Valley. 

One  which  forms  the  intersection  between  roofs 
of  different  pitches. 
Isolated. 

Standing  alone  or  separated  from. 
Jack  Rafters. 

Those   rafters  of  varying  lengths   which       :;  ch 
to    hips    and    valleys    to    fill    in    the    irregular 
spaces  of  the  roof. 
Jack  Triangle. 

The    three    cornered    space   in    which    the   jacks 
are  placed  to  support  the  roof  boards. 
Joists. 

Timbers  which  support  the  floor. 
Juncture. 

A  joining,  a  specified  point  of  time. 
Layout. 

To  put  the  lines  upon  the  work  which  are  to  be 
followed  in  sawing,  framing  and  erecting. 
Lesser  rise. 

Where  two  buildings  intersect  with  a  level  plate 
the  lower  roof  has  the  lesser  rise. 
Main    Roof  Jacks. 

Those  in   a   plane   with   the   common   rafters   in 
the  larger  or  principal  roof. 
Main  roof. 

The  larger  or  principal  roof  to  which  adjoining 
roofs  must  conform. 
Mathematics. 

The  science  of  arithmetic,  algebra,  geometry  and 
mensuration. 
Member. 

A  continuous  piece  of  work  is  said  to  be  com- 
posed of  certain  members,  as  in  cornice,  the 
facia,  soflit,  crown  mould,  bed  mould,  etc. 
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Mitre. 

The  angle  of  intersection  of  two  places  of  wooden 
or  other  material. 
Minus. 

In  arithmetic  means  less,  the  minus  sign  means 
that  the  number  after  is  to  be  taken  from  the 
one  before  the  sign,  as  5 — M  leaves  2. 
Mortise. 

A   regular   shaped    incision   made   in   a    piece'    of 
wood    to    receive    another    piece     named     Tue 
tenon. 
Newel  Posts. 

The  large  upright  pieces  which  are  built  in  wiih 
the  stairs,  usually  ornamental. 
Newel  String. 

The  string  of  the  stairs  which  is  attached  to  ill.* 
newel  posts. 
Notation. 

The  expression  of  quantities  by  figures  or  sigrs. 
Numerator. 

ihe  upper  figure  in  a  fraction,  as  7  in  the  'rtu- 
tion  7-8. 
Numerical. 

Composed  of  according  to  numbers. 
Obscure. 

Unlinown  or  difticuU  to  find  out. 
Octagon. 

A  figure  having  eight  e(iual  sides. 
O.  G. 

A    ce      is.    classical    mouldings  with    in   and    out 
cur     <. 
Parallel  lir.°". 

Lines  at  equal  distance  from  each  other  all  the 
way  along. 
Pediment. 

A  stnall   gable,   generally    built   on,   rather   than 
built  into  the  main  roof. 
Per  Space. 

This  term  has  been  introduced  to  shorten  the 
description  of  the  work,  thus,  we  can  under- 
stand the  rise  per  foot  or  per  12".  Therefore 
the  rise  per  space  is  the  rise  per  16",  18  '  or 
20"  as  the  case  may  be. 
Pitch  of  roof. 

The  angle  at  which  the  roof  rises 
Pitch  ooard. 

A  triangular  piece  of  board  used  in  laying  out 
stairs,  containing  on  one  side  the  height  of  the  riser 
and  at  right  angles  to  it  the  width  of  the  go. 
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Plan. 

A  plan  drawing  is  one  wliich  gives  a  view  as 
looked   down   UMon   from   above. 

Plane. 

A  plane  or  level  surfr.<  e  may  be  horizontal  as  a 
level  piece  of  land,  or  the  term  may  be  applied 
to  an  even  surface  of  any  kind,  such  as  the 
plane  of  the  earth's  orbit  in  which  the  earth 
revolves  round  the  sun,  which  is  purely  imag- 
inary. So  we  have  the  plane  of  the  surface  of 
the  roof,  or  the  plane  of  the  common  rafter 
in  the  face  of  the  gable,  or  the  imaginary  plane 
of  the  hip,  which  is  vertical,  or  the  plane  of 
the  bad.  of  the  hip,  which  is  sloping. 

Planceer. 

The  part  of  the  cornice  attached  to  the  wall. 

Plan  Method. 

The  term  is  used  here  to  signify  the  system  of 
obtaining  cuts  from  the  plan  or  from  a  hori- 
zontal scantling  by  ascertaining  the  amount 
to  recede. 

Plate. 

The  part  of  the  building  which  the  rafter  rests 

upon. 
Plumb  Cut. 

Generally  means  the  cut  which  fits  against  the 
ridge,  but  may  be  applied  to  any  vertical  cut. 

Plus. 

.M(>ans  more,  or  added  to.  The  plus  sign  means 
when  placed  between  two  numbers  that  they 
are  to  be  added  together. 

Point  Cut. 

The  plumb  cut  at  the  upper  end  of  the  rafter. 

Problem. 

A  complete  question;  to  answer  which  reiiuires 
an  understanding  of  the  subject. 

Projection  of  rafter. 

That  part  which  overhangs  the  plate. 

Proportion. 

The  relative  comparison  between  two 
measurements  or  quantities,  as  we 
scantling  is  twice  as  long  a^  the  other.  That 
indicates  the  proportion  tnat  exists  between 
them.  If  there  was  another  scantling  twice  as 
long  as  the  longest  of  those,  the  comparison 
or  proportion  would  be  the  same  between 
numbers  1  and  2  as  it  is  between  2  and  3.     If 


or  more 
say,  one 
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a  fourth  was  to  be  had  in  the  same  proportion 
it  would  be  twice  as  long  as  the  third,  and  so 
on  indefinitely.  F'or  further  undersCandiiiR, 
learn  the  arithmetical  rule,  or  the  steel  sciuare 
method  of  proportion. 

Purlin. 

A  timber  to  support  the  rafters  i)arallel  with  the 
plate,  and  between  the  plate  and  ridge. 

Recede. 

To  go  back.  In  this  treatise  to  mi'asure  back 
the  amount  for  the  splay. 

Rectangle. 

A  four  sided  figure,  the  opposite  sides  being 
parallel  and  of  equal  length,  and  all  the  angles 
right  angles. 

Ridge   Line. 

A  line  in  the  centre  of  the  ridge. 

Ridge  Board. 

The  board  in  the  centre  of  the  roof  between  the 
points  of  the  rafters. 

Right  angled  triangle. 

A  triangle  containing  a  sciuare  corner  or  right 
angle. 

Rise  per  foot. 

The  pitch  of  a  roof  is  described  as  so  much  rise 
per  foot.     A  roof  with  a   span  of  8  feet   and 
rise  of  2  feet  would  rise  ^)"f«t»^per  foot,  a  span 
of  8  feet  and  rise  of  :]  feet   would   rise  !t"feet- 
per  foot. 

Riser. 

In    stairs,  that    board    which    fills    the    vacancy 

between  tread    and    tread    and    supports    tiii, 

treads.  <- 

Roof  Boards. 

Those  boards  which  are  nailed  to  the  rafters  to 
receive  the  shingles,  slate  or  other  roof  mat- 
erial. 

Run  of  Stairs. 

The  entire  distance  travelled  horizontally. 

Scantling. 

Small  timbers  from  the  size  of  2"  by  2"  to  4" 
by  4". 

Scale  Drawing. 

Drawing  less  or  greater  than  full  size,  such  as 
half  size,  quarter  size,  one  inch  to  the  foot, 
etc. 
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Scribing. 

A  system  of  fitting  one  piece  to  anotlier  by  in- 
scribing tlie  sliape  of  one  on  tlie  otlier  in  a 
manner  to  guide  in  cutting. 

Seat  Cut. 

The  cut  whicii  prepares  tliat  part  of  tlie  rafter 
wliidi  fits  on  the  plate. 

Section  or  Sectional  View. 

Suppose  a  building  to  be  split  in  two  and  a  draw- 
ing made  of  that  surface  it  would  be  a  section- 
al view. 

Side  Cu^ 

A  cut  which  is  not  sciuare  across  but  makes  one 
side  shorter  than  the  other. 

Sizing. 

The  process  of  making  all  the  pieces  of  the  one 
size,  as  with  the  rafters.     Hip  valley  and  jack 
rafters   must   be   the  same   depth    where   they 
pass  over  the  plate. 
Skew. 

Anything  not  s(iuare  or  in  line  is  on  the  skew. 
Soffit. 

The  under  part  of  the  cornice  from  the  facia  to 
the  wall. 
Span  of  Building. 

The  width  from  side  to  side. 
Spandrail. 

A    triangular    surface,    such    as    that    from    the 
string  of  the  stairs  to  the  floor. 
Spiral. 

Advancing  in  regular  form  as  the  thread  on  a 
screw. 
Sphere. 

A   geometrical   term   to   describe  a   round   body, 
as  a  ball,  earth,  globe,  etc. 
Splay  Cut. 

See  side  cut,  which  is  the  same. 
Square  Root. 

The  square  root  of  a  number  is  a  small  number 
that  when  multiplied  by  itself  gives  the  given 
number.  The  square  root  of  100  is  10,  of  4,  2. 
The  rule  for  extracting  the  square  root  is  of 
infinite  value  to  the  work. 
Statement. 

An  annoucement  or  description  of  certain  facts. 
Stair  String. 

The  part  which  receives  and  supports  the  treads 
and  risers. 
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Straight  Edge. 

A  piece  of  wood  or  any  otlipr  material  of  which 
one  edge  is  made  straight  for  use  in  straighten- 
ing other  work. 

Stretchout. 

Imagine   a    roof   flattened   out    upon   the   ground, 
you    would    have   a    stretchout    view    of    it.     A 
stove  pipe  elbow  before  it  is  rolled  into  shape 
is   a   stretcnout   of  the  elbow. 
Stud. 

An    upright    piece    such    as    used    in    walls    and 
partitions. 
Successive. 

Following  in  order. 
Summary. 

A  concise  description. 
Surplus. 

An  excess  over  the  (luantitv  reijuired. 
Tally. 

An  account  or  record  kept. 
Template. 

A  pattern  or  form  used  to  work  by. 
Tenon. 

The   reduced   end   of  a   piece   of   wood    which   is 
placed    in    the    mortise       in   another   piece   in 
the  process  of  framing. 
Terminate. 

To  end. 
Transverse. 

Cross. 
Treads. 

Those  parts  of  the  stairs  upon  which  we  walk. 
Treatise. 

A  written  explanation  descriptive  of  subject. 
Theoretical. 

According  to  mental  vision    thought,  or  calcula- 
tion. 
Unit. 

A  single  thing. 
Universal. 

Unbounded    unrestricted    or    pertaining    to    the 
whole  universe. 
Valley  Rafter. 

A  rafter  in  an  internal  angle  of  the  roof. 
Vertical. 

Plumb  or  perpendicular. 
Wall  String. 

That   string  of  the   stairs   which  is  attached  to 
the  wall. 
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Winders. 

Stair  treads  which  are  wider  at  one  end  than  at 
the  other  in  order  to  make  a  turn. 

Work  Movements. 

The  term  is  applied  to  those  positions  of  the 
square,  etc.,  which  are  shown  in  the  process 
of  laying  out  the  work. 

Wreath. 

In  handrailing  the  term  is  applied  to  a  piece  of 
rail  horizontally  and  vertically  curved. 


Rafter  Table 


DIRECTIONS    FOR    USE. 

In  this  table  it  will  be  found  that  ihe  first  two 
colnnms  contain  the  statement  of  the  |)rol)Ieni,  name- 
ly the  rise  and  tiie  span.  It  iieins  understood  that 
we  are  dealin}?  with  even  pitched  roofs,  these  meas- 
urements will  give  us  all  tliat  is  i('(|uired  in  order 
to  obtain   the  essentials   for   laying   out    tht>   rafters. 

The  third  column  will  be  the  length  of  the  common 
rafter.  This  leaves  the  two  figures  together  which 
will  be  used  for  niarking  tlie  splay  cut  of  the  jack 
rafter. 

For  this  purpose  apply  the  s(|uare  to  the  edge  of 
the  scantling  with  (he  run  and  length  of  the  connnon 
rafter.  The  side  containing  the  length  of  the  com- 
mon rafter  will  be  at  the  proper  angle  for  the  splay 
cut. 

The  fourth  and  fifth  columns  contain  the  run  and 
length  of  the  hip  or  valley;  these  coiumns  also  stand- 
ing together  will  give  the  figures  tor  marking  the 
splay  cut.  By  applying  the  scjuare  with  the  run  and 
length  of  the  hip  or  valley,  the  length  side  will  give 
the  angle  required. 

The  sixth  column  gives  the  rise  per  foot;  the 
seventh  the  rise  per  16"  (which  will  be  found  useful 
as  shown  in  the  lesson  on  jacks  for  the  even  pitched 
hip   roof). 

The  eighth  column  gives  the  diminishing  length 
of  jack  rafters  in  these  examples.  Hy  diminishing 
of  jacks  is  meant  the  difference  in  length  between  a 
jack  rafter  and  the  one  next  to  it. 

To  lind  the  diminishing  for  jacks  of  the  following 
spacing  '-t  will  not  be  difficult  to  apply  the  rule  of 
propoition. 

These  rules  will  find  the  diminishing  length  for 
the  space  and  rise  reciuired. 

Take  the  diminishing  length  that  it  would  require 
spacing  and 
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Stair  Table 


It  is  not  cxix'cted  that  tliis  tabU*  will  niak«'  it 
possible  for  a  novice  to  build  stairs  without  l|'i>rn- 
ing  the  principles  of  the  work,  and  being  able  to 
figure  the  rise  and  go,  for  himself. 

The  purpose  of  this  table  is  to  save  time,  and  to 
be  used  as  a  check  by  those  who  understan  1  the 
work.  Merely  the  calculations  are  perfo.nn';  'lo 
suggestion  as" to  design  is  included. 

In  the  first  colun'M  the  measureme  •  o  be  divided 
is  stated,  includin,;  .rom  seven  to  one  hundred  and 
sixty-eight  inches. 

The  second  column  contains  the  numl)er  of  risers 
or  treads  as  the  case  may   be. 

The  column  to  the  right  contains  the  height  of 
each  riser  or  the  width  of  each  go  as  re(iuired. 

For  treads,  the  same  as  for  risers  it  is  an  oper- 
ation of  dividing  a  distance  into  eciuai  parts,  so  the 
same  table  will  therefore  serve  both  cases. 

It  is  a  good  old  custom  to  lay  out  a  stair  rod  the 
height  from  floor  to  floor  and  spread  the  compasses 
to  the  distance  stated  for  the  height  of  the  riser  and 
step  it  off.  It  seldom  takes  more  than  three  times 
to  bring  it  out  accurately.  Then  mark  the  compass 
point  marks  with  the  square  and  lay  out  the  ^places 
for  landings  according  to  this  rod. 

It  will  be  found  that  this  rod  is  very  useful  in  the 
process  of  the  work  and  is  a  great  check  m  the 
figuring  and  often  saves  mistakes. 


ill 
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STAIR   TABLE. 


STAIR    TABLE. 


T-:-l-T-. 

25^2  =  12  1/2'  .5 

•'  -^3  =  8  11/32"  .3333 

8-M  =  8". 

"  ^4  =  6  1/4"  .25 

9  -M  =  9". 

26  4-2  =  x3" 

"-^  2  =  4  1/2"  .5 

"  -^3  =  8  21/32"  .6667 
"  ^4  =  6  1/2"  .5 

10-7-1  =  10" 

"  -^2  =  5" 

27^2  =  13  1/2"  .5 

"  -^3  =  9" 

11^1  =  11" 

"  -.-4  =  6  3/4"  .75 

"  -^2  =  5  1/2"  .5 

28^2  =  14" 

12  ^  1  =  12" 

"  -^3  =  9  11/32"  .3333 

"  ^2  =  6" 

"  -4-4  =  7" 

13-M  =  13" 

29-^3  =  9  21/32"  .6667 

"  ^2  =  6  1/2"  .5 

"  -4-4  =  8  1/4"  .25                                    1 
•'  -4-5  =  5  13/16"  .8                                 \ 

14^1  =  14" 

'<    _:_  9  —  7" 

30-^3  =  lO" 

■ 

"  ^4  =  7  1/2"  .1 

15  -M  =  15" 

"  -4-5  =  6" 

"  ^2  =  7  1/2"  .5 

31^3  =  10  11/32"  .3333 

16  -i-  2  =  8" 

•'  ^4  =  7  3/4"  .75 

"  -^-3  =  5  11/32" 

.3333 

"  -4-5  =  6  3/16"  .20 

17 -^  2  =  8  1/2"  .5 

32 -=-3  =  10  21/32"  .6667 

"  -^  3  =  5  21/32" 

.6667 

"  H-,4  =  8" 

18-^2  =  9" 

"  ^5  =  6  13/32"  .40 

"  -f-3  =  6" 

33-4-3  =  11" 

19-f-2  =  9  1/2"  .5 
"  ^3  =  6  11/32" 

"  -4-4  =  8  1/4"  .25 

.3333 

"  -4-5  =  6  19/32"  .60 

20-^2  =  10" 

34-^-3  =  1111/32"  .3333 

"  ^3  =  6  21/32" 

.6667 

"  -4-4  =  8  1/2"   .5 

"  -4-5  =  6  13/16"  .r 

21^2  =  10  1/2"  . 
"  -^3  =  7" 

5 

35-^3  =  1121/32"  .6667 

"  ^4  =  8  3/4"  .75 

22-^2  =  ll" 

"  -h5  =  7"                                                 , 

"'  -i-3  =  7  11/32" 

.3333 

36^3  =  12" 

23-^2  =  111/2"  . 

T 

"  -^4  =  9" 

"  -^3  =  7  21/32" 

.6667 

"  -;-5  =  7  3/16"  .20 

"  ^4  =  5  3/4"  .7 

^ 

"  -4-6  =  6" 

>4-f-2  =  12" 

37-4-4  =  9  1/4"  .25                                      ! 

"  ^3  =  8" 

"  ^5  =  7  13/32"  .40 

"  -^4  =  6" 

"  -4-6  =  6  5/32"   .16i]V                              , 

STAIR   TABLE. 


IT:? 


38-4  =  9  1/2"  .5 
"  -^5  =  7  19/32"  .6 
"  ^6  =  6  11/32"  .33:« 

3t,-^4  =  ;»3/4"  .75 
"  ^5  =  7  13/16"  .8 
"  -^6  =  6  1/2"  .5 

40-^4  =  10" 
"  -^5  =  8" 
"  -^-6  =  6  21/32"  .6667 

41^4  =  10  1/4"  .25 
"  -^5  =  8  3/16"  .20 
"  -^6  =  6  27/32"  .8333 

42-1-4  =  10  1/2"   .5 
..  -1-5  =  8  13/32"   .4 
"  -^6  =  7" 

43-^4  =  10  3/4"  .75 
"  ^5  =  8  19/32"  .6 
"  -^6  =  7  5/31^"  .1667 
"  ^7  =  6  5/32"   .1429 

44^4  =  11" 
"  -^5  =  8  13/16"  .80 
"  -6  =  7  11/32"  .3333 
"  4-7  =  6  9/32"  .2857 

45-^-4  =  111/4"  .2.-. 

"  ^6  =  7  1/2"  .5 

"  -^  7  =  6  7/16"  .4286 

46-^-4  =  111/2"  .5 
"  -^-5  =  9  3/16"  .20 
••  -^-6  =  7  21/32"  .6667 
"  -^7  =  6  9/16"  .5714 

47 -^  4  =  11  3/4"  .75 
"  ^5  =  9  13/32"  .40 
"  -^-6  =  7  27/32"  .8333 
"  -^  7  =  6  23/32"  .7143 

48-^4  =  12" 
"  -1-5  =  9  19/32"   .6 
"  -^  fi  :=r  8" 
"  4-7  =  6  27/32"  .8571 

49 -^  4  =  12  1/4"   .25     • 
••  -^5  =  9  13/16"  .80 
"  -^6  =  8  5/32"  .1667 


50-^4  =  12  1/2"  .5 
"  -^5  =  10" 

••  -^6  =  8  11/32"  .3333 
"  -;-T  =  7  5/32"  .1429 
"  -^  8  =  6  1/4"  .25 

51-^4  =  12  3/4"  .75 
"  ^5  =  10  3/16"  .20 
"  -^6  =  8  1/2"  .5 
"  -1-7  =  7  9/32"  .2857 
■'  -r  8  =  6  3/8"  .375 

;,_  4-  4  =  13" 
"  -^  5  =  10  13/32"  .4^ 
"  -1-6  =  8  21/32"  .«''6- 

"  -4-7  =  7  7/16"  --•• 
•'  -4-8  =  6  1/2"  .5 

53-4-4  =  13  1/4"  .2500 
"  —  5  =  10  19/32"  .6000 
"  4-6  =  8  27/32"  .8333 
'•  ^7  =  7  9/16"  .5714 
•'  ^8  =  6  5/8"  .6250 

54 -^  4  =  13  1/4"  .2500 
"  -^5  =  10  13/16"  .8000 
"  -4-6  =  9" 

"  -^7  =  7  23/32"  .7143 
'•  -4-8  =  6  3/4"  .7500 

55-4-4  =  13  3/4"  .7500 
"   -4-5  =  11" 
"  ^-6  =  9  5/32"  .1667 
"  ---7  =  7  27/32"  .8571 

"  -4-8  =  6  7/8"  .8750 

56-4-4  =  14" 
"  -^5  =  113/16"  .2000 
"  ^6  =  9  11/32"  .3333 
"  ^  7  =  8" 
•'  -4-8  =  7" 

57^4  =  14  1/4"  .2500 
"  -4-5  =  11  13/32"  .4000 
"  -^6  =  9  1/2"  .5000 
"  ^7  =  85  /32"  .1429 
"  4-8^:^7  1/8"  .1250 
"  -^9  =  6  11/32"  .3333 

58-1-4  =  14  1/2"  .5000 
"  -4-5  =  1119/32"  .6000 
"  —6  =  9  2/3"  .6667 
"  --7  =  8  9/32"  .2857 
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58-^8  =  7  1/4"  .2500 
it  =  6  7/16"  .4444 

5Jt-:-4  =  14  3/4'  .7500 

5  =  11  13/16"  .8000 

6  =  9  27/32"  .8:533 

7  =  8  7/16"  .4286 

8  =  7  3/8"  .3750 
!i  =  6  9/16"  .5556 

60-:-5  =  12" 

6  =  10" 

7  =  8  9/16"  .5714 

8  =  7  1/2"  .5000 

9  =  6  21/32"  .6667 

61  4-5  =  12  3/16"  .2000 

6  =  10  5/32"  .1667 

7  =  8  23/32"   .7143 

8  =  7  5/8"  .6250 

9  =  6  25/32"  .7778 

62^5  =  12  13/32"  .4000 
-6  =  10  11/32"  .3333 
-7  =  8  27/32"  .8571 
-8  =  7  3/4"  .7500 
-9  =  6  7/8"   .8889 
-5  =  12  19/32"  .6000 
-6  =  10  1/2"  .5000 
-7  =  9" 

8  =  7  7/8"  .8750 
-9  =  7" 

64-4-5  =  12  13/16"  .8000 

6  =  10  21/32"  .6667 

7  =  9  5/32"  .1429 

8  =  8" 

9  =  7  1/8"  .1111 

10  =  6  13/32"  .4000 

65-4-5  =  13" 

6  =  10  27/32"  .8333 

7  =  9  9/32"  .2857 

8  =  8  1/8"  .1250 

9  =  7  7/32"   .2222 

10  =  6i/2"   .5000 
66-4-5  =  13  3/16"  .2000 

6  =  11" 

7  =  9  7/16"  .4286 

8  =  8  1/4"   .2500 

9  =  7  11/32"  .3333 

10  =  6  19  /32"  .6000 


5  =  13  13/32"  .4000 

6  =  115/32"  .1667 

7  =  9  9/16"  .5714 

8  =  8  3/8"  .3750 

9  =  7  7/16"  .4444 

10  =  6  22/32"  .7000 

68  4-5  =  13  19/32"  .6000 

6  =  11  11/32"  .3333 

7  =  9  23/32"  .7143 
■8  =  8  1/2"  .5000 

9  =  7  9/16"  .5556 
l(t  =  6  13/16"  .8000 

5  =  13  13/16"  .80 
6  =  11  1/2"  .5" 

7  =  9  27/32"  .8571 
-8  =  8  5/8"  .625 

9  =  7  21/32"  .6667 
-10  =  6  29/32"  .90 

5  =  14" 

6  =  11  21/32"  .6667 

7  =  10" 

-8  =  8  3/4"  .75 

9  =  7  25/32"  .7778 

10  =  7" 

5  =  14  3/16"  .2(» 

6  =  11  27/32"   .8333 

7  =  10  5/32"  .1429 

8  =  8  7/8"  .875 
■9  =  7  7/8"  .8889 

10  =  7  3/32"  .10 

11  =  6  15/32"  .4545 

6  =  12" 

7  =  10  9/32"   .2857 
-8  =  9" 
-  9  =  8" 

10  =  7  3/16"  .2000 
11  =  6  17/32"  .5455 

3  4-6  =  12  5/32'    .1667 

7  =  10  7/16"   .4286 

8  =  9  1/8"  .1250 

9  =  8  1/8"  .1111 
l(i  =  7  5/16"  .3000 
11  =  6  5/8"  .6364 

6  =  12  11/32"   .3333 

7  =  10  9/16"  .5714 

8  =  9  1/4"  .2500 


STAIR  TABLE. 
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74^9  =  8  7/32"  .2222 
"  -^10  =  7  13/32"  .4000 
"  ^11  =  6  23/32"  .7273 

75-^6  =  12  1/2"  ..".000 
"  ^7  =  10  23/32"  .7143 
"  -:-8  =  9  3/8"  .3750 
••  ^9  =  8  11/32"  .3333 
"  -^10  =  7  1/2"  .5000 
"  -Ml  =  6  13/16"  .8182 

76 -^  6  =  12  21/32"  .6667 
"  -1-7  =  10  27/32"  .8571 
"  —  8  =  i»  1/2"  .5000 
"  lj»  =  8  7/16"  .4444 
"  ^10  =  7  11V=52"  -6000 
"  -^11  =  6  29/32"  .9091 

77-^6  =  12  27/32"  .8333 

"  -^7  =  11" 
"  -^8  =  9  5/8"  .6250 
"  —9  =  8  9/16"  .5556 
••  -1 10  =  7  11/16"  .7000 
"  -^11  =  7" 

78^6  =  13" 
..-^7  =  115/32"   .1429 
"  -8  =  9  3/4"  .7500 
"  ^9  =  8  21/32"  .6667 

"  ^10  =  7  13/16"   -SO"" 
"  ^11  =  7  3/32"   .0909 
"-^-12  =  6  1/2"   .5000 

79-1-6  =  13.5/32"  .1667 
"  ^7  =  11  9/32"  .2857 
"  l8  =  9  7/8"  .8750 
••  ^9  =  8  25/32"  .7778 
..  ^10 -=7  29/32'    .9000 
"  111  =  7  3/16"  -1818 

"  ^12  =  6  19/32"   .5833 
80-6  =  13  11/32"   .3333 

"  -^  7  =  11  7/16"  .4286 

"  -f-8  =  10" 

"  ^9  =  8  7/8"  .8889 

"  -1-10  =  8" 

"  -^11  =  7  9/32"  .2727 

"  -^12  =  6  21/32"  .6667 


81 -MO  =  8  3/32"  .1000 
"  -^11  =  7  3/8"  .3636 
"  -^12  =  6  3/4"   .7500 

82^6  =  13  21/32"  .6667 
"  -^7  =  1123/32"  .7143 
"  -^8  =  10  1/4"   .2500 
•'  -4-9  =  9  1/8"   .1111 
••  -1-10  =  8  3/16"  .2000 
•'  —11  =  7  7/16"  .4545 
"  -i-l->  =  6  27/32"  .8333 


81 -^  6  =  13  1/2"  .5 


000 
-7  =  119/16"  .5714 
-^  8  =  10  1/8"   .1250 
-^9  =  9" 


83-6  =  13  27/32"   .8333 
"  -^  7  =  11  27/32"  .8571 
••  -^8  =  10  3/8"  .3750 
"  -1-9  =  9  7/32"   .2222 
"  -^10  =  8  5/16"  .3000 
"  -^11  =  7  17/32"  .5455 
"  -^12  =  6  29/32"   .9167 

84  -  7  =  12" 

••  ^8  =  10  1/2"   .5000 
"  19  =  9  11/32"  .3333 
'•  1 10  =  8  13/32"  .4000 
"  4-11  =  7  5/8"   .6364 
"  -;-12  =  7  '  ' 

85  4-7  =  12  5/32"  .1429 

'•  ^8  =  10  5/8"   .6250 

"  ^9  =  9  7/16"  .4444 


-10  =  8  1/2" 


00 


"  -4  11  =  7  23/32"  .7273 
"  -1-12  =  7  3/32"   .0833 
"  4-i:>,  =  6  17/32"  .5385 

86  4-7  =  12  9/32"  .2857 
.<  -1-8  =  10  3/4"  .7500 
"  -i-M  =  9  9/16"   .5556 
"  1 10  =  8  19/32"  .6000 
"  111  =  7  13/16"   .8182 
"  -12  =  7  5/32"  .1667 
"  -1-13  =  6  5/8"   .6154 
87-^7  =  12  7/16"  .4286 
'•  ^8  =  10  7/8"   .8750 
•'  -1-9  =  9  21/32"  .6667 
"  1 10  =  8  11/16"  .7000 
"  -1-11=7  29/32"  .9091 
"  -1-12  =  7  1/4"  .2500 
"  4-13  =  6  11/16"  .6923 
88-^7  =  12  9/16"  .5714 
"4-8  =  11" 


¥i 
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STAIR   TABLE. 


11 


W^ 


til 


88 


89 


9(t 


91 


9  —  9  25/^2"  . 

10  =  8  13/]  6" 

11  =  8" 

12  =  7  11/32" 

13  =  6  25/32" 


7778 
.8000 

.3333 
.7692 

.7143 


7  =  12  23/32' 

8  =  11  1/8"  .1250 

9  =  9  7/8"  .8889 

10  =  8  29/32"  .9000 

11  =  8  3/32"  .0909 

12  =  7  13/32"  .4167 

13  =  6  27/32"  .8461 

7  =  12  27/32"  .8571 

8  =  11  1/4"  .2500 

9  =  10" 

10  =  9" 

11  =  8  3/16"  .1818 

12  =  7  1/2"  .500(t 

13  =  6  15/16"  .9231 

7  =  13" 

8  =  11  3/8"  .3750 

9  =  l(»]/8"  .1111 

10  =  9  3/32"  .1000 

11  =  8  9/32"  .2727 

12  =  7  19/32"  .5833 

13  =  7" 


92 -=-7  = 


93^ 


94  ^ 


<  =13  5/32'  .1429 
•8  =  111/2"  .5000 

9  =  10  7/32"  .2222 
■10  =  9  3/16"  .2000 

11  =  8  3/8"  .3636 

12  =  7  21/32"  ,6667 

13  =  7  1/16"  .0769 
14  =  6  9/16"  .5714 

7  =  13  9/32"  .2857 

8  =  11  5/8"  .6250 

9  =  10  11/32"   .3333 

10  =  9  5/16"  .3000 
n  =  8  15/32"  .4545 

12  =  7  3/4" 

13  =  75  /32" 

14  =  6  21/32 

7  =  13  7/16" 

8  =  11  3/4" 

9  =  10  7/16" 

10  =  9  13/32 


7500 
.1539 
■  .6429 

.4286 

7500 

.4444 

'  .400<» 


94 -f  12  =  7  27/32"  .8333 
"  ^13  =  7  7/32"  .2308 
"  -f- 14  =  6  23/32"  .7143 

95-1-7  =  13  9/16"  .5714 
"  -^  8  =  11  7/8"  .8750 
"  -^  9  =  10  9/16"  .5556 
"  -f- 10  =  9  1/2"  .5000 
"  ^11=8  5/8"  .6364 
"  -=-12  =  7  29/32"  .9167 
"  -M3  =  7  5/16"  .3077 
"  ^14  =  6  25/32"  .7857 

96^8  =  12" 

"  -^  9  =  10  21/32"  .6667 

"  H- 10  =  9  19/32"  .6090 

"  -Ml  =  8  23/32"  .7273 

"  ^12  =  8" 

"  ^13  =  7  3/8"  .3846 

"  -M4  =  6  27/32"  .8571 

97^8  =  12  1/8"  .1250 
"  -^  9  =  10  25/32"  .-7778 
"  -MO  =  9  11/16"  .7000 
"  ^11  =  8  13/16"  8182 
"  -M2  =  8  3  '32"  .0833 
"  -:-13  =  7  15/32"  .4615 
"  -M4  =  6  15/16"  .9286 

98^8  =  12  1/4"  .2500 
"  -^  9  =  10  7/8"  .8889 
"  ^10  =  9  13/16"  .8000 
"  ^11  =  8  29/32"  .9091 
"  -M2  =  8  5/32"  .1667 
"  ^  1:>  =  7 
"   14  =  7' 


17/32"  .5385 


99 


i(;o 


11  =  8  17/32"  .5455 


■8  =  12  3/8"  .3750 
9  =  11" 

10  =  9  29/32"  .90 

11=9" 

12  =  8  1/4"  .2500 

13  =  7  5/8"  .6154 

14  =  7  1/16"  .0714 

15  =  6  19/32"  .6000 

8  =  12  1/2"  .5000 

9  =  11  1/8"  .1111 

10  =  10" 

11  =  9  3/32"  .0909 

12  =  8  11  /32"  .3333 

13  =  7  25/32"  .6923 


t^^ 


STAIR   TAI5LE. 


IT" 


100-14  =  7  5/32"  .142!t 
"  -M5=:6  21/;52"  .6667 

10]  -8  =  12  0/8"  .6250 

"  ^f)=:ll  7/:i2"  .2222 

"  --10  =  10  :5/:52"  .1000 

"  ^ll  =  !tP,/16"  .1818 

"  -M2  =  8l:J/:'.2"  .4167 

'•  —  i:]  =  7  25/:^.2"  .76!t2 

'•  -M4  =  7  7/32"  .2143 

••  -^-15  =  6  2:;/32"  .r.v.v.', 

102-:- 8 --=12  3/4"  .7500 
•'  -it  =  11  11/32"  .3333 
"  --10  =  10  3/16"  .2000 


106  f- 


^ll  =  !tlt/32" 
-12  =  8  1/2" 
-^18  =  7  27/32" 


14 


It/: 


5000 

8462 
.2857 


103 


1  •) 

=  8 

27/32 

1  '» 

=  8 

5/32' 

.153lt 

14 

^=  1 

!t/16' 

.5714 

15 

^=  ( 

1/16' 

.0667 

16 

=  6 

5/8" 

.6250 

107-:- 8  =  13  3/8"  .3750 

"  -^!i  =  ll  7/8"  .88811 

•  -:-lo  =  l(t  11/16"  .7(too 

••  ---11=  it  23/32"  .7273 

••  ^12  =  8  2!t/32"  .'tl67 

"  -:-l:!  =  8  7/32"  .2308 

"  -M4  =  7  21/32"  .642!t 

•'  -M.=5  =  7  1/8"  .1333 
-  -16  =  6  11/16"  .6875 


108 


^15  =  6  13/16"  .8000 

i^8  =  12  7/8"  .8750 

"  -f- it  =  11  7/16"  .4444 

..  -MO  =  10  0/1 6"  .3000 

"  ^n  =  lt3/8"  .3636 

"  -M2  =  8  l!l/32"  .5833 

"  ^13  =  7  15/16"  .11231 

•'  --14  =  7  11/32"  .3571 

'•  ^1.5=6  7/8"  .8667 

104 --8  =  13" 

■'  _^«)  — 11  W/IQ"   .5556 

•'  -^l(i  =  l(l  13/32"  .400<» 

"  -Ml  =  it  15/32"  .4545 

*■  -M2  =  8  21/32"  .6667 

••  ^13  =  8 

"  ^14  =  7  7/16"  .4286 

"  -^15  =  6  1o/16"  .ii333 

105-^8  =  13  1/8"  .1250 

"  4-!t=  1121/32"  .6667 

"  ^10  =  lit  1/2"  .5000 

"  --11  =  it  17/32"  .5454 

"  -1-12  =  8  3/4"  .75(to 

"  -13  =  8  1/16"  .076<l 

"  ^14  =  7  12"  .500 

"  -^15  =  7" 

106 --8  =  13  1/4"  .2500 
"  --it  =  11  25/32"  .7778 
"  -1-10  =  10  iit/:;2"  .fi(i(to 
"  -i-ll  =  it  5/8"  .6364 


10!t 


!i  = 
lo- 
ll - 

12  = 

13  = 

14  = 

15  = 
-16  = 

-11  = 

-llt  = 

-11  = 

- 12  = 

-13  = 

14 

15 

16 


12" 

=  10  13/16"  .8000 

=  it  13/16"  .8182 

=  It" 

=  8  5/16"  .3077 

=  7  23/32"  .7143 

=  7  3/16'  .2000 

=  6  3/4"  .7500 

12 1/8"  .1111 
=  10  2il/32"  .l>0(tO 
=  It  29/32"  .iMtitl 
rtt  :i/32"  .0833 
=  8  3/8"  .3846 


--14  =  7  25/3- 


t" 


r85 


7  lt/32"   .2667 
:  6  13/16"   .8125 


110 


111 


-:-  It  = 

-10 

-11 

-12 
-13 
-14 
M5 
-16 

-^tl  = 

-  10 

^11 

-12 
-^  13 
^  14 
-15 
-16 


=  12  7/32" 
=  11" 
=  10" 
=  1)5/32" 


•>■>•)•} 


.1667 
.4615 
.8571 


=  7  27/32" 

=  7  11/32"  .3333 

=  6  7/8"  .8750 

=  12  11/32"  .3333 

=  11  3/32"  .1000 

=  10  3/32"  .0909 
=  ;•  1/4"  .2500 

=  8  17/32"  .5385 

=  7  15/16"  .9286 

=  7  13/32"  .4000 

=  b  15/16"  .!t37o 


i  \ 


in; 


Hi 


1     ^ 

i  ■  ^ 

«     : 

r''     : 

178 


112 


STAIR   TABLE. 


113 


114 


1V> 


116 


111 


H-9  =  12  7/16"  .4444 

117- 

M2  =  9  3   4"   .7500 

-=-10  =  11  3/16"  .2000 

"    - 

M3  =  9" 

-=-11  =  10  3/16"  .1818 

"    - 

M4  =  8  11/32"   .:!571 

^12  =  9  11/32"  .3333 

"    _ 

M5  =  7  13/16"  .8000 

^13  =  8  5/8"  .6154 

"    _ 

M6  =  7  5/16"  .3125 

-=-14  =  8" 

'* 

M7  =  6  7/8"  .8824 

-M5  =  7  15/32"  .4667 
-=-16  =  7" 

118- 

f- 9  =  13  1/8"  .1111 
r  10  =  11  13/16"   .8000 

-^  9  =  12  9/16"  .55o6 

'•    _ 

-11  =  10  23/32"  .7273 

■^10  =  115/16"  .3000 

"    _ 

-12  =  9  27/32"  .8333 

-1-11  =  10  9/32"  .2727 

tt 

-13  =  9  1/16"  .0769 

-M2  =  9  13/32"  .4167 

•'    . 

M4  =  8  7/16"  .4286 

-M3  =  8  11/16"  .6923 

•'    - 

Mo  =  7  7/8"  .8667 

-1-14  =  8  1/16"  .0714 

"    - 

M6  =  7  3/8"  .375(» 

-17  =  6  15/16"  .!t412                       ^ 

-M5  =  7  17/32"   .5333 

(i 

^16  =  7  1/16"  .0625 
-M7  =  6  2i/32"  .6471 

119- 

-9  =  13  7/32"  .2222 

"    - 

-10  =  11  29/32"  .90(10 

^9  =  12  21/32"  .6667 

"    - 

-11  =  10  13/16"  .8182 

^10  =  11  13/32"  .4000 

'•    _ 

-12  =  9  29/32"  .9167                        - 

-Ml  =  10  3/8"  .3750 

•'    - 

-13  =  9  5/32"   .1539 

-=-12  =  9  1/2"  .5000 

'■    - 

-14  =  8  1/2"  .5000 

^13  =  8  25/32"  .7692 

'•    - 

-15  =  7  15/16"  .9333 

^14  =  8  5/32"  .1429 

"     - 

-16  =  7  7/16"  .4375                          1 

■^15  —  7  19/32"  .60(Hi 

"    - 

-17  =  7"                                             1 

-M6  =  7  1/8"  .1250 
^17  =  6  23/32"   .7059 

120- 

-10  =  12"             ■                             1 
-11  =  10  29/32"  .9091                      ' 

^9  =  12  25/32"  .7778 

"    - 

-12  =  10" 

-^-10  =  11  1/2"  .5000 

'•    _! 

-13  =  9  7/32"  .2308 

-:- 11  =  10  15/32"  .4545 

"    - 

-14  =  8  9/16"  .5714 

^12  =  919/32"  .5833 

"    - 

-15  =  8" 

^13  =  8  27/32"  .8462 

"    --. 

-16  =  7  1/2"  .5000 

^14  =  8  7/32"  .2143 

"      -; 

-17  =  7  1/16"   .0588 

^15  =  7  21/32"  .6667 

"     -: 

-18  =  6  21/32"  .6667 

^16  =  7  3/16"  .1875 

121^ 

-10  =  12  3/32"  .1000 

^17  =  6  3/4"  .7647 

-11  =  11" 

^9  =  12  7/8"   .8889 

"        -L 

-12  =  10  3/32"  .0833 

MO  =  11  19/32"  .6000 

**     _: 

-13  =  9  5/16"  .3077 

^11  =  10  17/32"  .5455 

**      -1 

-14  =  8  21/32"  .6429 

M2  =  9  21/32"  .6667 

"       -7 

-15  =  8  1/16"  .0667 

^13  =  8  15/16"  .9231 

"       -f 

-16  =  7  9/16"  .5625 

M4  =  8  9/32"  .2857 

"       -= 

-17  =  7  1/8"  .1176 

i- 15  =  7  23/32"  .7333 

"       -f 

-18  =  6  23/32"  .7222 

M6  =  7  1/4"  .2500 

122  -f 

-10  =  12  3/16"  .2000 
-11=113/32"   .0909 

M7  =  6  13/16"  .8235 

tt 

-9-13" 

'*        -7 

-12=10  5/32     .1667 

=-10  =  1111/16"  .7000 

il 

-13  =  9  3/8"  .3846 

Ml  =  10  5/8"  .6364 

^^ 

-14  =  8  23/32"  .7143 

STAIR  TAULK. 


179 


122 


12:^4- 


15  = 

16  = 

17  = 

18  = 

ltt  = 
11- 
12  = 

r.',- 

14: 
15: 

16: 
17: 

18: 


8  1/8"  .\:V^?> 
7  5/8"  .6250 
7:V16"  .1765 
6  25/32"  .7778 


124 


125 


10 : 
11: 
12: 
18: 
14: 
15: 
16: 
-17 
-18 

-10 

•  -Ml 
"  -i-12 

"  ^u 

"  -^14 
"  ^15 
••  ^16 
••  -M7 
•'  ^18 
126 -=-10 
"  -Ml 
••  -^12 
"  ^13 
"  -^14 
"  -4-15 
"  ^16 
"  -M7 
"  -M8 


12  0/16"  .:'.ooo 
li:V16"  .1818 
10  1/4"  .2500 
:St  15/32"  .4615 
: 8  25/32"  .7857 
:8  3/16"  .2000 
:  7  11/16"  .687') 
:7 1/4"  .2353 
: 6  27/32"  .8333 

=  12  13/32"  .4000 


17  =  7  15/32"  .4706 

18  =  7  1/16"  .0556 
lit  =  6  11/16"  .6842 

128-^10  =  12  13/16"  .8000 
115/8"  .6364 


121t 


1274- 


= 10  11/32"  .3333 
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